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© Cable television system. 

© A cable television system and method in which each 
subscriber's converter is located outside the subscriber's 
premises In an external control unit ("ECU") which also 
includes several other subscribers* converters. The ECU 
includes common signal processing circuitry for controlling 
all the converters in the ECU. In addition to television signals, 
the cable network transmits control and data signals in both 
directions between the ECU and the head end of the system 
and between the ECU and each subscriber. Each subscriber 
supplies a portion of the power required by the associated 
ECU. Multiple television channels can be supplied to each 
subscriber via a single drop cable connecting the subscriber 
to the ECU* 
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CABLE TELEVISION SYSTEM 

Background of the Invention 

This invention relates to cable television 
systems, and more particularly to cable television 
systems in which the converter for converting por- 
tions of the television signal on the cable network 
to the television signal which is applied to the 
subscriber's television receiver is located outside 
the subscriber's premises. 

There is increasing interest in cable tele- 
vision systems in which the converter for converting 
the portion of the cable television signal which the 
subscriber desires to receive to a signal suitable 
for application to the subscriber's television set 
is located outside the subscriber's premises, for 
example, on or adjacent to a neighboring utility or 
telephone pole. This is of interest because it re- 
duces the risk of unauthorized tampering with the 
converter, accidental or intentional misappropria- 
tion of or damage to the converter, and the like. 

On the other hand, locating the converter 
outside the subscriber's premises increases the com- 
plexity and cost of the system because apparatus 
must then be included in the system to enable the " 
subscriber to remotely control the converter. This 
consideration has tended to discourage the develop- 
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ment of cable television systems with off-premises 

converters - 

It is therefore an object of this inven- 
tion to improve, simplify and reduce the cost of 
cable television systems with off-premises converters. 

summary of the Invention 

This and other objects of the invention 
are accomplished in accordance with the principles 
of the invention by providing a cable television 
system and method in which the off-premises conver- 
ters of several adjacent subscribers are at least 
partially controlled by common signal processing 
circuitry associated with those converters. The 
common signal processing circuitry and all the asso- 
ciated converters are preferably located in a common 
facility, for example, a housing mounted on or adja- 
cent to a utility pole neighboring the premises of 
the associated subscribers. This apparatus is 
referred to herein as an external control unit or 
"ECU" . The ECU preferably includes only a single 
tap for each network cable serving the ECU. The 
signals derived from this tap are distributed appro- 
priately to the components of the ECU. A drop cable 
extends from the ECU to each subscriber's premises. 

Inside the subscriber's premises the drop 
cable is connected to a subscriber processing unit 
or "SPU" which is typically located adjacent to the 
subscriber's television receiver. The SPU applies 
the television signal on the drop cable to the tele- 
vision receiver and also applies subscriber-originated 
control signals to the drop cable for transmission 
back to the ECU. Other devices located in the sub- 
scriber's premises, such as burglar, fire and other 
alarm or monitoring equipment capable of applying 
control signals to the drop cable for transmission 



0167237 

-3- 

back to the ECU, can also be connected to the drop 
cable. 

The ECU processes the control signals 
originated by all of the associated subscribers to 
satisfy, if appropriate, the service requests indi- 
cated by those control signals. In particular, the 
common signal processing circuitry in the ECU is 
used as extensively as possible to process the 
subscriber-originated control signals to minimize 
the amount of separate ECU circuitry which must be 
provided for each subscriber. 

The ECU is also capable of receiving and 
responding to control signals from the so-called 
"head end" of the cable network. For example, these 
control signals may include channel authorization 
data identifying which channels on the cable network 
a particular subscriber is authorized to receive and 
view. These head-end-originated control signals are 
preferably transmitted via the cable network, and 
the common signal processing circuitry in each ECU 
is again used as extensively as possible to process 
these signals. Because each ECU typically serves 
several subscribers, all of those subscribers can be 
serviced from the head end by control signals ad- 
dressed to the ECU rather than to each subscriber 
individually- This greatly facilitates control of 
the system from the head end. 

Further features of the invention, its 
nature and various advantages will be more apparent 
from the accompanying drawing and the following 
detailed description of the invention. 

Brief Description of the Drawing 

Figure 1 is a block diagram of a cable 
television system constructed in accordance with the 
invention. 
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Figure 2 is a schematic diagram of a typi- 
cal subscriber unit ("SU") in the apparatus of 
Figure 1. 

Figure 3 is a block diagram of the analog 
unit in the apparatus of Figure 1. 

Figure 4 is a schematic block diagram of 
the communication unit in the apparatus of Figure 1. 

Figures 5a-5i, which are connected togeth- 
er as shown in Figure 5j, are collectively a schematic 
block diagram of the digital unit in the apparatus 
of Figure 1. Figures 5k-5s are collectively a 
schematic diagram of the gate array shown in Figure 5c* 
Figures 5a-5s are sometimes collectively referred to 
as Figure 5* 

Figure 6 is a schematic diagram of the 
common power unit in the apparatus of Figure 1. 

Figure 7 is a schematic block diagram of 
the "SPU" in the apparatus of Figure 1. 

Figure 8 is a block diagram of the central 
control computer ("CCC") and modem of the headend 
in the apparatus of Figure 1. 

Figures 9a-b are flow charts illustrating 
the flow of a program controlling the operation of 
the so-called Drop Processor of the ECU. 

Figures lOa-b are diagrams of basic message 
formats used in an embodiment of the invention for 
data communication in the forward direction from the 

CCC to an ECU. 

Figure 11 is a diagram of a basic message 
format used in an embodiment of the invention for 
data communication in the reverse direction from an 
ECU to the CCC. 

Figures 12-17 are diagrams of various mes- 
sages sent between the CCC and an ECU in an embodi- 
ment of the invention. 

Figures 18a*h are flow charts illustrating 
the flow of a program controlling the operations of 
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the so-called Data Processor of the ECU in an embodi- 
ment of the invention. 

Figure 19 is a diagram of a basic message 
format used in another embodiment of the invention 
for data communication in the forward direction from 
the CCC to an ECU. 

Figure 20 is a diagram of a basic message 
format used in another embodiment of the invention 
for data communication in the reverse direction from 
an ECU to the CCC. 

Figures 21a-23d are diagrams of messages sent 
between the CCC and an ECU in another embodiment of 
the invention* 

Detailed Description of the Invention 
I. Overview of the System 

As shown in Figure 1, an illustrative em- 
bodiment of the cable television system 10 of this 
invention includes head end apparatus 12; cable net- 
work 14; a plurality of external control units ECU1, 
ECU2, etc., connected to cable network 14 at loca- 
tions which are typically remote from one another 
and from head end 12; and a plurality of subscriber 
premises SUB1, SUB2 f etc., each of which is connect- 
ed to an associated ECU by a drop cable DROP1, 
DR0P2 , etc. In the particular embodiment shown in 
the drawing, each ECU can be connected to as many as 
six subscribers, but this number is arbitrary and 
the maximum number of subscribers per ECU can be 
larger or smaller than six as desired. 

Head end 12 typically includes one or more 
sources of television signal information such as 
conventional satellite antenna 20. Conventional 
satellite receiver 22 separates the television sig- 
nal information received via antenna 20 into a plu- 
rality of base band television signals, each of 
which represents one base band television channel. 
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Conventional modulator 24 modulates each of these 
television signals so that each base band channel is 
shifted to a predetermined frequency or -physical 
cable channel for distribution via cable network 14. 
Additional base band television and other signals 
(e g television signals from studio cameras or 
video recorders, FM audio signals, etc.) may also be 
applied to modulator 24 via leads 26, 28, etc., and 
shifted to predetermined physical cable channels by 

the modulator. 

All of the output signals of modulator 24 
are applied to conventional combiner 30 which com- 
bines them for application to cable network 14 via 
conventional combiner 32. Combiner 32 also adds 
control and data signals to the signal applied to 
cable network 14. These control and data signals 
may be of two types: (1) a so-called "forward data 
signal which represents information generated at 
head end 12 for controlling the ECOs in the network, 
and (2) a forward high data rate channel ( "HDRC" ) 
signal which is typically included in the FM band 
and which allows the cable network to be used for 
such purposes as distributing non-television signal 
data (e.g., general purpose computer programs and 
data) to the subscribers. Because the forward HDRC 
signal is typically included in the FM band, the 
term "FM audio signal" as used herein includes the 
forward HDRC signal if such a signal is employed in 

the system. 

in addition to adding forward data and 
forward HDRC signals to the signal applied to cable 
network 14, combiner 32 also conducts so-called re- 
verse data" signals in the opposite direction from 
cable network 14 to modem 34. The reverse data sig- 
nals are control signals generated by the ECOs as 
described below for transmission to head end 12 for 
use in controlling the cable television network. In 
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the illustrative embodiment shown and described here- 
in, four channels are available for reverse data 
communication. Modem 34 converts (modulates) forward 
data signals produced by central control computer 
("CCC") 36 to signals suitable for transmission via 
cable network 14. Modem 34 also converts (demodu- 
lates) reverse data signals received from cable net- 
work 14 to signals suitable for processing by cen- 
tral control computer 36. 

Combiner 32 also extracts from the signal 
on cable network 14 a reverse HDRC signal which al- 
lows the cable network to be used for such purposes 
as transmitting non- television signal data (e.g., 
fire and burglary alarm signals) from the subscrib- 
ers to a central location such as head end 12. The 
reverse HDRC signal is typically in a frequency band 
(e.g., 25 MHz) which is independent from all other 
frequency bands employed in the system. The use of 
a reverse HDRC frequency band in the present invention 
enables direct two-way communication between the 
head end and the subscribers, and minimizes noise 
and other signal degradation problems affecting other 
communication signals on the CATV cable and inherent 
in conventional two-way CATV systems. 

Each ECU includes a conventional tap off 
device 50 for applying the signals which appear on 
cable network 14 to the circuitry of the ECU and for 
applying to cable network 14 the reverse data origi- 
nating at the ECU and the reverse HDRC signals orig- 
inating at the associated subscribers. Each ECU is 
typically located outside the premises of the sub- 
scribers served by the ECU. Typically, all the 
circuitry of the ECU is located in a common housing 
which may be adapted for mounting on a utility pole 
or other suitable structure adjacent to the premises 
of the subscribers served by the ECU. 
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Tap off device 50 is connected to conven- 
tional splitter-combiner network 52. Splitter- 
combiner network 52 distributes the signals received 
from cable network 14 to a plurality of subscriber 
units SU1, SU2, etc. within the ECU, each of which 
is associated with a respective one of the subscrib- 
ers served by the ECU. Although each SU includes 
additional apparatus described in detail below, for 
the moment it will be sufficient to think of each SU 
as a digitally controlled converter for performing 
the television signal frequency conversion function 
performed by the converter located adjacent the sub- 
scriber^ television receiver in conventional cable 
network systems. 

Splitter-combiner network 52 also distrib- 
utes the signals received from cable network 14 to 
analog unit 54 f described in greater detail below. 
In general, analog unit 54 separates the FM audio 
and forward data signals from the other signals re- 
ceived from cable network 14. Analog unit 54 ap- 
plies the FM audio signal to each SU for transmission 
to the subscribers. Analog unit 54 also demodulates 
the forward data signal and applies the resulting 
data signal to digital unit 55. Analog unit 54 
applies reverse HDRC signals received from the SUs 
to splitter-combiner network 52 , and splitter-combiner 
network 52 applies those reverse HDRC signals to tap 
off device 50 and thereby to cable network 14. 

Splitter-combiner network 52 also applies 
reverse data signals from communication unit 56 to 
tap off device 50. In addition, if a so-called 
"slave" ECU (not shown in Figure 1) is associated 
with "master" ECU1 as described in detail below, 
splitter-combiner network 52 conveys signals in both 
directions via lead 58 between tap off device 50 and 
the splitter-combiner network of the slave ECU . 
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As mentioned above, each SU receives the 
entire cable network signal from splitter-combiner 
network 52. In response to control signals received 
from digital unit 55, each SU (1) selects from the 
cable network signal the portion of that signal rep- 
resenting the television channel which the associat- 
ed subscriber wishes to view, and (2) converts that 
signal portion to a television signal on a predeter- 
mined channel (e.g., channel 3) to which the associ- 
ated subscriber's television receiver 90 is tuned. 
This television signal is applied to the SU's asso- 
ciated drop cable DROP1, DR0P2, etc., which runs 
from the SU to the associated subscriber's premises 
SUB1, SUB2, etc. Each SU also receives the FM audio 
signal from analog unit 54 and combines that signal 
with the television signal applied to the associated 
subscriber's drop cable. 

The ECU communicates via each SU with the 
associated subscriber's apparatus (in particular, 
the SPU of the associated subscriber) by means of 
so-called very low frequency ("VLF") data signals on 
the associated drop cable. Also, when a subscriber 
operates his or her SPU to make a television channel 
selection, the SPU applies to the associated drop 
cable for transmission to the ECU VLF data signals 
representative of the desired channel selection. 
Each SU conveys these VLF data signals in both direc- 
tions between the associated subscriber drop cable 
and communication unit 56 which includes a modem for 
conveying these VLF data signals to and from digital 
unit 55. Each SU also conveys reverse HDRC signals 
from the associated subscriber drop cable to analog 
unit 54. 

The power required to operate each ECU is 
supplied by the subscribers served by that ECU. 
Each subscriber has an SPU which applies an alter- 
nating current ("AC") power signal to the associated 
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drop cable. The associated SU conveys that power 
signal to common power unit 60 in the ECU* Common 
power unit 60 combines all of the applied power sig- 
nals and derives from the combined signal the cur- 
rents and voltages needed to power the various 
components of the ECU. In this way, all of the sub- 
scribers served by the ECU share the power require- 
ments of the ECU. In the event of a general AC power 
failure, common power unit 60 applies a control signal 
to digital unit 55 which causes the digital unit to 
shut down in such a way that important data is not 
lost. 

Digital unit 55 controls the operation of 
the ECU. Digital unit 55 receives and processes 
forward data applied to the digital unit via analog 
unit 54. Digital unit 55 also generates reverse 
data and applies that data to communication unit 56 
for transmission to head end 12. Digital unit 55 
receives and processes demodulated VLF signals ap- 
plied to the digital unit via communication unit 56 
from all of the SUs in the ECU. Digital unit 55 
also generates other signals for transmission back 
to the subscribers via communication unit 56 and 
the SUs. Digital unit 55 also controls various 
functions of the SUs. For example, when a subscrib- 
er wishes to view a particular television channel, 
digital unit 55 receives VLF signals generated by 
the subscriber indicating the desired channel selec- 
tion, determines whether or not the subscriber is 
authorized to receive that channel based upon channel 
authorization data previously provided by head end 
12, and f if the subscriber is authorized to receive 
the desired channel, controls the subscriber's SU to 
cause it to apply the desired channel signal to the 
subscriber's drop cable. 

Each subscriber has at least one SPU, at 
least one conventional television receiver 90 con- 
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nected to the SPU, and (optionally) a conventional 
remote control unit ("RCU") for remotely controlling, 
the SPU by infrared or other signals. The SPU is 
connected to the drop cable and applies the received 
drop cable signal to the associated television re- 
ceiver 90. The received drop cable signal may also 
be applied to the subscriber's (optional) FM audio 
receiver equipment (not shown) and to the subscriber's 
(optional) forward HDRC utilization equipment (also 
not shown). The SPU has a conventional keypad (not 
shown in Figure 1) for allowing the subscriber to 
enter data such as the number of the television chan- 
nel the subscriber wishes to receive. Alternatively, 
this data can be entered via the subscriber's RCU. 
The SPU converts data entered by the subscriber to 
VLF data signals which are transmitted to the as- 
sociated ECU via the subscriber's drop cable. The 
SPU also typically has data display elements such as 
seven-segment light emitting diode ("LED") displays. 
These displays can be controlled by VLF data sent to 
the SPU from the associated ECU. The SPU also ap- 
plies the reverse HDRC signal originated by the sub- 
scriber to the associated drop cable. 

The following Table A summarizes the allo- 
cation of carrier signal frequencies in the illus- 
trative embodiment of the invention shown and 
described herein: 
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TABLE A 

Type of Signal Approximate Frequency 

1. AC Power 60 Hz 

2. VLF Data (ECU to SPU) 430 KHz 

3. VLF Data (SPU to ECU) 468 KHz 

4. Reverse Data 

a. Channel 0 19.125 MHz 

b- Channel 1 19.375 MHz 

c. Channel 2 19.625 MHz 

d. Channel 3 19.875 MHz 

5. Reverse HDRC Data 25 MHz 

6. Television 50-88 MHz 

108-450 MHz 

7. FM Audio (Includes 88-i08 MHz 

Forward HDRC Data) 

8. Forward Data 104 MHz 

It will be understood that the frequencies 
shown in Table A are merely illustrative and that 
other frequencies can be employed if desired. For 
convenience herein, the television and FM audio sig- 
nals on cable network 14 (items 6 and 7 in Table A, 
above) are sometimes hereafter referred to collec- 
tively as CATV signals. 

Although cable network 14 has only a sin- 
gle feeder cable in the embodiment shown in Figure 1, 
two feeder cables can be employed if desired to in- 
crease the number of television channels available 
for distribution to subscribers. For example, if 
two cables were provided, elements such as 24, 30, 
32, 50, and 52 would be substantially duplicated to 
serve the second cable. Each SU would receive input 
CATV signals from each cable. To select between the 
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two cables, each SU would also include a switch con- 
trolled by digital unit 55 for switching between the 
two applied cable signals. This is discussed in 
greater detail below in relation to the SUs. In a 
multi-cable system, the FM audio, reverse HDRC, for- 
ward data, and reverse data signals are preferably 
transmitted by only one cable, designated the pri- 
mary cable, thereby allowing some simplification of 
the apparatus associated with the other cable or 
cables* Thus, elements such as 34, 36, 54, 55, 56, 
and 60 do not have to be duplicated or even signi- 
ficantly altered to provide a multi-cable system. 

It is also possible for each subscriber to 
have more than one television receiver 90. The ad- 
ditional television receiver or receivers can be 
attached to one SPU, in which case all of the tele- 
vision receivers receive the same television signal. 
Alternatively, the additional television receiver or 
receivers can be served by a second SPU to enable 
the subscriber to simultaneously select and receive 
two different television channels. If a subscriber 
has two SPUs, both of the SPUs can be connected to a 
single drop cable. In such a case, one SPU will be 
configured as a "master" SPU, and the other will be 
configured as a "slave" SPU. At the ECU, a sub- 
scriber with a master and slave SPU is served by two 
SUs. Each SU is associated with a different SPU. 
The signals from both SUs are multiplexed onto the 
single drop cable. The television signal from the 
first or "primary" SU is converted by the SU to, and 
applied to the drop cable as, a first or lower drop 
cable channel. The television signal from the other 
or "secondary" SU is converted to, and applied to the 
drop cable as, a second or higher drop cable channel. 
The television receiver associated with each SPU is 
tuned to a respective one of the two drop cable 
channels. 
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Thus, each subscriber has at least one 
primary SU in the ECU associated with a master SPU. 
If a subscriber has two SPUs, that subscriber may 
also have a secondary SU in the ECU associated with 
the slave SPU. In any event, the total number of 
SUs which can be included in an ECU in the particu- 
lar embodiment shown and described herein is six. 

If additional subscriber service is needed 
at the location of an ECU which is operating at ca- 
pacity, then a second or "slave" ECU containing six 
more SUs can be connected to the splitter-combiner 
network 52 of the "master" ECU via lead 58 as men- 
tioned above. In this way, additional subscriber 
service can be provided without the necessity of 
cutting into the cable network 14 to insert an addi- 
tional tap 50. 

II. subscriber Unit 

Figure 2 shows a typical subscriber unit 
SU1 in greater detail. The cable network signal 
from splitter-combiner network 52 (Figure 1) is ap- 
plied to conventional converter tuner 100 via the 
INPUT terminal and optional switching device 102. 
If the system had two cables rather than one as 
shown in Figure 1, each SU would have two INPUT ter- 
minals, each connected to a respective one of the 
two cables. Switching device 102, which can include 
a conventional KF switching relay such as part 
number G4Y-152P available from Tateishi Electric Co. 
("Omron") of Tokyo, Japan, would then be used to 
apply one or the other of the two cable signals to 
converter tuner 100. Switching device 102 would be 
controlled to select signals from one or the other 
CATV feeder cable by a conventional transistor 
switch (part of switching device 102) responsive to 
the state of the Q3 output on pin 7 of conventional 
addressable latch 140. 
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Converter tuner 100 , together with 
conventional frequency synthesizer 104 and the cir- 
cuits including crystal 106, capacitors 108, 110, 
112, 114, 116, 118, 120, resistors 122, 124, 126, 
128, and transistors 130 and 132, selects the por- 
tion of the cable television signal which the asso- 
ciated subscriber wishes to receive, converts that 
signal portion to a television signal on the channel 
to which the subscriber's television receiver 90 is 
tuned, and applies that signal to the DROP CABLE 
output terminal of the SU via conventional FM adder 
device 180, directional coupler 182, and capacitor 
184. In one embodiment, converter tuner 100 may be 
part number CVA 213A (channel 3) or CVA 215A (chan- 
nel 5) available from Toshiba Corporation of Tokyo, 
Japan (hereinafter "Toshiba"), or an equivalent de- 
vice to convert the CATV signals to the same or other 
channels or frequencies. Frequency synthesizer 104 
may be Toshiba part number TD6352P or an equivalent 
device . 

The converter circuitry operates as fol- 
lows. Via its DATA input lead, frequency synthe- 
sizer 104 receives a ten-bit main channel conversion 
coefficient ("MCCC") and a five-bit "swallow" con- 
version coefficient ("SCC"). The bits of these two 
coefficients, which are sometimes collectively re- 
ferred to as the main and swallow ("MS") coeffi- 
cients, are shifted into frequency synthesizer 104 
at the clock rate established by its CLOCK input. 
When all the bits of the MS coefficients have been 
shifted into frequency synthesizer 104, they are 
latched into the synthesizer in response to a signal 
applied to the LOAD input terminal. Frequency syn- 
thesizer 104 then uses the MS coefficients in a known 
manner to (1) scale down the frequency of the voltage 
controlled LOCAL OSCILLATOR ("LOC. OSC") output 
signal of converter tuner 100, (2) perform a phase 
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detection comparison between the scaled down LOC. 
OSC. signal frequency and the reference OSCILLATOR 
("OSC") signal frequency provided in part by crystal 
106, and (3) produce an error signal at the PHASE 
DETECTOR OUTPUT ("P/D OUT" ) terminal* The error 
signal produced by frequency synthesizer 104 is used 
to control the voltage controlled oscillator in con- 
verter tuner 100 to cause that oscillator to produce 
the demodulation signal frequency needed to convert 
the desired cable channel to the channel to which 
the subscriber's television receiver 90 is tuned. 

Addressable latch 140, which may be 
Toshiba part number TC40H259 or an equivalent de- 
vice, receives control and data signals from digital 
unit 55, stores that data, and outputs it to fre- 
quency synthesizer 104. In particular, addressable 
latch 140 receives data via its DATA input lead and 
processes that data in accordance with the function 
control signals applied to its A, B, and C input 
leads. The addressable latch in a particular SU is 
selected and thereby enabled by an appropriate sig- 
nal applied to the NOT ENABLE ( "NEA W ) input terminal 
of the addressable latch to be selected. (In gener- 
al, the logical polarity of signals and signal names 
appearing in the drawings will be ignored in this 
specification. Thus, for example, whereas the sig- 
nal at pin 14 of addressable latch 140 is actually 
an inverse enable signal, that signal is simply re- 
ferred to in this specification by its functional 
name "NEA" without regard for its logical polarity. ) 
Resistors 142-147 are pull-up resistors convention- 
ally associated with selected inputs and outputs of 
addressable latch 140. 

Addressable latch 140 also monitors wheth- 
er or not the associated subscriber is supplying his 
or her share of the AC power needed to operate the 
ECU. This function is performed in response to the 
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signal applied to the CLEAR ("CL") input terminal of 
addressable latch 140. If the associated subscriber 
is not providing AC power to the ECU via the sub- 
scriber's drop cable, the Q4 output signal of ad- 
dressable latch 140 controls the circuit including 
resistors 150-152, transistors 153-155, diode 156, 
inductor 158, and capacitor 159 to shut off power to 
associated converter tuner 100. This prevents any 
subscriber who is not supplying AC power to the ECU 
from receiving television signals from the ECU. The 
Q5 output signal of addressable latch 140 also indi- 
cates whether or not the associated subscriber is 
supplying AC power. This Q5 output signal is ap- 
plied to the power DETECT output terminal of the su 
for use by digital unit 55. 

Each primary SU such as SU1 has a power 
section which includes filtering inductor 160, diodes 
161-163, capacitors 164-167, and resistors 168-169. 
Inductor 160 blocks VLF and CATV signals. Diodes 
161 and 162 respectively produce half-wave rectified 
power signals (•'+'» and "-») from a 60 volt or less 
AC power signal on the associated drop cable. The + 
and - signals are respectively connected to and summed 
with other + and - power signals from other sub- 
scribers and SUs (i.e., SU2-SU6) in the ECU. The 
summed power signals then are applied to common power 
unit 60 which is described in detail below. Circuit 
elements 163 and 167-169 constitute another half- 
wave rectifier circuit which produces a DC output 
signal (which is clamped to approximately +5V by 
diode 157) as long as the associated subscriber is 
supplying AC power via the drop cable. This DC out- 
put signal is applied to the CL input terminal of 
addressable latch 140 via voltage dividing resistors 
170-171 for the purpose described above. 

If a secondary SU (e.g., SU2) is associat- 
ed with SU1 to enable the subscriber to select and 
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receive two multiplexed channels via the drop cable, 
then the DC output signal produced by elements 163 
and 167-169 is also applied to the secondary SU via 
resistor 172 in the primary SU and jumper 173 in the 
secondary SU. Jumper 173 is a completed connection 
only in the secondary SU. Power supply elements 
160-169 are omitted from the secondary SU, as is 
capacitor 184. Also in the secondary SU, the termi- 
nal corresponding to the DROP CABLE terminal in 
Figure 2 is connected to the FM INPUT AND REVERSE 
HDRC OUTPUT terminal of the associated primary SU. 
Thus, the secondary SU selects one television chan- 
nel, adds the FM signal to the first television 
channel signal, and applies the resulting signal to 
the FM INPUT AND REVERSE HDRC OUTPUT terminal of the 
associated primary SU. The primary SU selects the 
second television channel, adds that signal to the 
signal received from the secondary SU, and applies 
the resulting signal to the subscriber's drop cable. 
In this way each subscriber can receive as many as 
two television channels multiplexed on a single drop 
cable. As mentioned above, each of the subscriber's 
television receivers is tuned to view one or the 
other of the two channels on the drop cable. The 
only other differences between the primary and sec- 
ondary SUs are (1) the use of different local oscil- 
lator frequencies so that the primary and secondary 
SUs place the selected cable channels on different 
drop cable channels, and (2) the omission in the 
secondary SU of what would otherwise be a redundant 
VLF input/output. 

The remaining elements in the SU are (1) a 
power filtering circuit including inductor 190 to 
block high-frequency signals from entering the +27V 
power line, and capacitor 192 and resistor 194 to 
remove high-frequency ripple from the +27V power 
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line, and (2) capacitor 196 which is connected be- 
tween the VLF input/output lead and ground. Direc- 
tional coupler 182 conveys VLF signals in both direc- . 
tions between the drop cable and the VLF input/output 
terminal . 

III. Analog Unit 

As shown in Figure 3, analog unit 54 in- 
cludes bandpass filter 200 for extracting the FM 
audio (approximately 88-108 MHz) and forward data 
(104 MHz plus or minus 100 KHz) signals from the 
CABLE SIGNAL. The FM signal is applied to each of 
the FM OUTPUT AND REVERSE HDRC INPUT terminals of 
analog unit 54 via input/output coupling network 
202. Each FM OUTPUT AND REVERSE INPUT HDRC terminal 
of analog unit 54 is connected to the FM INPUT AND 
REVERSE HDRC OUTPUT terminal of a respective one of 
the SUs. 

Input/output coupling network 202, bandpass 
filter 204, and lowpass filter 206 convey reverse 
HDRC signals (25 MHz plus or minus .5 MHz) from the 
FM OUTPUT AND REVERSE HDRC INPUT terminals to the 
CABLE SIGNAL terminal. Thus, filters 204 and 206 
allow reverse HDRC signals to pass from subscriber 
premises SUB1, SUB2, etc. (Figure 1) through the ECU 
and directly to cable network 14, thereby providing 
a data signal path for direct communication via 
cable network 14 between the subscribers and head . 
end 12. However, filters 204 and 206 block other 
signals from directly passing from the subscribers 
and drop cables to cable network 14. In particular, 
filters 204 and 206 prevent signals, such as citizen 
band and other two-way radio signals, from entering 
cable network 14 and interfering with or degrading 
the reverse data signals 6ent from the ECUs to head 
end 12. In contrast, in a conventional two-way cable 
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television system, such interfering signals typ- 
ically are picked up at various poorly or loosely 
connected or dirty or corroded drop cable connec- 
tions and cracked cable shields in the CATV system. 
The use of an HDRC channel and elements 204 and 206 
in the CATV system of the present invention thus 
allows for reliable, high-speed, direct two-way com- 
munication between subscribers and head end 12 by 
isolating cable network 14, and the reverse data 
transmitted thereon, from interfering signals picked 
up by numerous drop cable connections. 

Conventional bandpass filter 210 extracts 
the forward data signal from the output signal of 
bandpass filter 200. The forward data output signal 
of bandpass filter 210 is applied to mixer 212 for 
mixing with the 108.5 MHz output signal of local 
oscillator 214. The resulting 4.5 MHz output signal 
is amplified by conventional intermediate frequency 
amplifier 216 and applied to conventional detector 
220. Detector 220 converts the frequency-modulated 
("FM" ) forward data signal to a base band forward 
data signal which is applied to the FORWARD DATA 
OUTPUT terminal of analog unit 54 for application to 
digital unit 55. 

IV. Communication Unit 

Figure 4 shows communication unit .56 in 
greater detail. Communication unit 56 is controlled 
by digital unit 55 and facilitates communication of 
(1) reverse data from the ECU to the CCC of head 
end 12, and (2) VLF data to and from the ECU and 
each associated subscriber's SPU. 

For communicating information from the ECU 
to head end 12, communication unit 56 includes re- 
verse channel selector 300, conventional modulator 
330, and conventional bandpass filter 332. Channel 
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selector 300, on command from digital unit 55, se- 
lects any one of four available reverse channels for 
transmission of ECU reverse data to head end 12. A 
two-bit reverse channel selection signal ("REV. 
CH. A lf and "REV. CH. B" ) is applied from digital 
unit 55 to conventional binary decoder 302. Depend- 
ing on the bit combination present on the A and B 
inputs of decoder 302 (i.e. r 00, 01, 10, or 11), one 
of the four outputs of decoder 302 will be low and 
all other outputs will be high. The outputs of de- 
coder 302, each of which is connected to a respec- 
tive one of four crystal -controlled oscillators 304, 
306, 308, and 310, in turn cause one of the four 
oscillators to be operative. Each oscillator 304, 
306, 308, and 310 is tuned to oscillate at a differ- 
ent frequency corresponding to one of the frequen- 
cies of the four channels available for reverse data 
communication. In one embodiment, oscillators 304, 
306, 308, and 310 operate at 19.125 MHz, 19.375 MHz, 
19.625 MHz, and 19.875 MHz, respectively. It will, 
of course, be appreciated that other frequencies and 
a different number of reverse channels can be used 
if desired. 

The output of the particular oscillator 
selected by decoder 302 is applied to modulator 330 
as a carrier frequency for modulation by the reverse 
data to be transmitted to head end 12. Modulator 
330 can be any conventional modulator for modulating 
digital signals onto an analog carrier. In a pre- 
ferred embodiment, modulator 330 is a binary phase- 
shift keyed ("BPSK" ) modulator, such as part number 
MC 1496 available from Motorola Corporation of 
Phoenix, Arizona (hereinafter "Motorola"). Data is 
modulated for transmission on each reverse channel 
at a data rate of 50 Kbps. 

Channel selector 300 also includes conven- 
tional logic circuit 305 (comprised, for example, of 
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conventional NOR and NAND gates) for receiving and 
enabling the transmission of digital reverse data 
from digital unit 55 to head end 12, and for receiv- 
ing a request- to-send (»'RTS») signal from and pro- 
viding a clear-to-send ("CTS") signal to digital 
unit 55. If digital unit 55 is not sending data to 
head end 12, digital unit 55 maintains the RTS lead 
to logic circuit 305 in a logical "0" state. This 
causes logic circuit 305 to apply a signal to tran- 
sistor 309 through current-limiting resistor 307, 
thus shorting the output of oscillators 304, 306, 
308, and 310 to ground and preventing the applica- 
tion of carrier to modulator 330. In addition, log- 
ic circuit 305 (1) maintains the CTS lead in a 
logical "1" state, thus signaling to digital unit 55 
that it is not clear to send data, and (2) disables 
transmission of data signals to modulator 330. If 
digital unit 55 desires to send data to head end 12, 
it raises the RTS lead. This causes logic circuit 
305, after a short delay, to (1) remove the signal 
from transistor 309 to allow a carrier signal to be 
applied to modulator 330, (2) present a logical »0» 
state on the CTS lead to signal ^digital unit 55 that 
it is clear to send data, and (3) enable the passage 
of data signals to modulator 330. Digital unit 55 
may transmit data only while CTS is in a logical "0- 
state . 

Modulator 330 modulates the reverse data 
presented at its data input line onto the carrier 
signal presented at its carrier input line. The 
output of modulator 330 is a modulated signal 
having a selected one of four carrier frequencies 
which is applied to bandpass filter 332. Bandpass 
filter 332 has a 1 MHz passband centered at 19.5 MHz. 
The output of bandpass filter 332 is reverse channel 
output, which is applied to splitter-combiner network 
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52 (Figure 1) for transmission via cable network 14 
to head end 12. 

For enabling communications between the 
ECU and each associated subscriber SUB1, SUB2 
etc. , communication unit 56 includes bi-directional 
multiplexer 350 for connecting a first input/output 
line to any one of a plurality of second input/output 
lines as a function of a binary code appearing on 
subscriber address lines A, B, and C. Subscriber 
address lines A, B, and C are connected to digital 
unit 55 to enable digital unit 55 to selectively 
connect any one of the plurality of second input/out- 
put lines to the first input/output line. In a pre- 
ferred embodiment, multiplexer 350 is a l-to-8 multi- 
plexer, such as Toshiba part number TC4051BP, having 
8 second input/output lines, only 6 of which are 
used (one for each of up to six SUs). Each of the 
second input/output lines is connected to the VLF 
input/output terminal of a respective one of sub- 
scriber units SU1, SU2 ... etc. (see Figure 2). By 
presenting different code combinations on address 
lines A, B, and C (i.e., 000, 001, 010 f 011, 100, or 
101), digital unit 55 can select a particular drop 
cable to enable a particular subscriber to communi- 
cate with the ECU. 

For receiving communications from sub- 
scribers, the first input/output line of multiplexer 
350 is connected through DC-blocking capacitor 336 
to the input of very low frequency ( "VLF 11 ) demo- 
dulator 340. VLF demodulator 340 receives VLF-modu- 
lated analog signals transmitted from the SPUs at a 
data rate of 1200 bps (or any other convenient rate) 
and demodulates those signals into serial digital 
data for processing by digital unit 55. In one em- 
bodiment, the VLF signals received from the SPUs are 



on/off amplitude-shift keyed ("ASK") modulated sig- 
nals having a carrier frequency of 468 KHz. A lo- 
gical "1" (mark) is represented by 100% carrier, and 
a logical "0" (space) is represented by 0% carrier. 
Demodulator 340 includes a conventional parallel 
tuned LC circuit 342 tuned to produce an output in 
response to the receipt at its input of a signal 
having a frequency of 468 KHz. The output of cir- 
cuit 342 is applied to surface acoustic wave ("saw") 
filter 344 also tuned to 468 KHz. The output of saw 
filter 344 in turn is connected to conventional am- 
plifier 346 which produces a mark and space data 
output in response to the presence and absence of 
carrier. This data output is applied to digital 
unit 55 for processing as data received from the 
SPUs. 

For communication from the ECU to the 
SPUs, data from digital unit 55 is applied to the 
data input connection of VLF modulator 320. In one 
embodiment, VLF modulator 320 modulates digital data 
signals at a data rate of 1200 bps (or any other 
convenient rate) from digital unit 55 into an on/off 
ASK analog VLF signal having a carrier frequency of 
430 KHz. Data from digital unit 55 turns on and off 
transistor 327 (via current-limiting resistor 328). 
Transistor 327 in turn controls on and off FET tran- 
sistor switch 324 via resistors 325 and 326. The 
430 KHz carrier signal produced by conventional 
crystal-controlled oscillator 322 is applied to the 
base of transistor 360 which is connected in such a 
way that the carrier signal appears at the transis- 
tor* s collector shifted 180° relative to the carrier 
signal appearing at the transistor's emitter. The 
collector carrier signal is switched on and off by 
transistor switch 324 in accordance with the VLF 
data to be transmitted to an SPU. This switched 
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carrier signal is applied to the first input/output 
line of multiplexer 350 via resistor 334 for trans- 
mission to one of the plurality of subscriber SPUs. 
The continuous carrier signal appearing at the emit- 
ter of transistor 360 is applied to all of the sec- 
ond input/output lines of multiplexer 350 via 
transistor 370 and resistors 381-386. In this way, 
there is constant 430 KHz carrier on all of the sec- 
ond input/output lines of multiplexer 350 except 
when the carrier on one of those lines is cancelled 
by the switched carrier from transistor switch 324. 

V. Digital Unit 

As shown in Figure 5 # digital unit 55 has 
two major subparts. Those subparts are (1) signal 
processing portion 55a (shown in Figures 5a-5f), and 
(2) memory portion 55b (shown in Figures 5g-5i). 
These two portions of digital unit 55 are intercon- 
nected by means of the terminals represented by rec- 
tangles and numbered 01-40. For example, the 
terminal numbered 01 in Figure 5f is connected to 
the correspondingly numbered terminal in Figure 5g. 

Digital unit 55 includes conventional uni- 
versal synchronous or asynchronous receiver/ trans- 
mitter ( U USART U ) 400, such as part number 8274 
available from Intel Corporation of Santa Clara, 
California (hereinafter "Intel"). USART 400 con- 
verts HDLC- formatted serial forward data received 
from head end 12 into parallel data for processing 
by the remainder of digital unit 55. USART 400 also 
converts parallel reverse data generated by other 
elements in digital unit 55 into HDLC- formatted 
serial data for transmission back to head end 12. 
The operation of USART 400 is augmented by gate 
array 402, shown in detail in Figures 5k-5s, which 
performs various functions such as converting non- 
return to zero inverted ("NRZI") forward data from 
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head end 12 on the FORWARD DATA lead to non-return 
to zero ("NRZ") "receive" data on the RXD lead. 
Gate array 402 also converts NRZ "transmit" data on 
the TXD lead to NRZI reverse data on the REVERSE 
DATA lead. 

USART 400 and gate array 402 are also in- 
terconnected by INTERRUPT ("INT"), CLOCK ( "CLK" ) , 
RXC, TXC, READ ("RD"), WRITE ("WR"), and RESET 
("RES") leads. The INT signal is generated by 
USART 400, is inverted by gate array 402, and is 
applied to the INTO terminal of microprocessor 420. 
This signal is used to alert microprocessor 420 to 
the occurrence of an important event in USART 400 
(e.g., the fact that a character has been received 
or transmitted via the FORWARD or REVERSE DATA 
leads). The CLK3 output signal of gate array 402 is 
derived from the CLKOUT output signal of micropro- 
cessor 420. In particular, the 6MHz CLKOUT signal 
is divided by two by gate array 402 to produce the 
3MHz CLK3 output signal which is applied to USART 
400. The RXC output signal of gate array 402 is a 
clock signal derived by gate array 402 from the NRZI 
forward data signal. The TXC input signal of gate 
array 402 is a clock signal produced by microproces- 
sor 420 to control the rate at which reverse data is 
transmitted back to head end 12. The source of the 
RD and WR signals is microprocessor 420. These sig- 
nals respectively cause other devices in digital 
unit 55 to output data so that microprocessor 420 
can read it, or cause other devices in digital 
unit 55 to input data from microprocessor 420. The 
ultimate source of the RESET or RES signals is power 
detect circuit 480. The POWER DETECT input terminal 
of digital unit 55 is connected to the RESET output 
terminal of common power unit 60 (Figure 6). Power 
detect circuit 480 produces an output signal for 
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resetting microprocessor 420 when power is restored 
following a power outage. Microprocessor 420 re- 
sponds to this RES input signal by producing a RESET 
output signal which is applied to the RESET input 
terminal of gate array 402. Gate array 402 applies 
an inverted RESET signal to USART 400, microcomputer 
450, and hex inverting buffer 465- 

Gate array 402 is shown in detail in 
Figures 5k-5s. In Figure 5k f reference number 250 
denotes a typical input buffer; reference number 252 
denotes a typical AND gate; reference number 254 
denotes a typical NAND gate; reference number 256 
denotes a typical J-K flip-flop; reference number 
258 denotes a typical D-type flip-flop; reference 
number 260 denotes a typical OR gate; and reference 
number 262 denotes a typical output buffer. In Fi- 
gure 5s, reference number 264 denotes a typical 
latch. The following Table B correlates the gate 
array 102 pin numbers shown in Figure 5c with the 
lead labels used in Figures 5K-5s: 
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Figure 5c Lead Label in 

Pin Number Figures 5k-5s 

1 INI 

2 REST 

3 IN10 

4 IN3 

5 IN4 

6 IN5 

7 IN6 

8 IN7 

9 INS 

10 IN9 

11 IN11 

12 IN12 
13 

14 GND 

15 IN13 

16 OT10 

17 OT9 

18 OT8 

19 OT7 

20 OT6 

21 OT5 

22 0T4 

23 OT3 

24 OT2 

25 OT1 

26 OT12 

27 OT11 

28 VCC 

In addition, leads with EX labels in Figures 5k-5s 
are connected to similarly labelled leads in 
Figures 5k-5s. For example, the output lead la- 
belled EX4 in Figure 5m is connected to the input 
lead labelled EX4 in Figure 51. The detailed opera- 
tion of the gate array circuits shown in Figures 5k-5s 
will be readily apparent to those skilled in the art 
from the circuits themselves and from the preceding 
and following functional description of gate array 
402 in relation to the other components of digital 
unit 55. 

USART 400 has a REQUEST TO SEND CRTS" or 
"DTRA") lead by which it interrogates communication 
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unit 56 to ensure that the communication unit is 
ready to transmit reverse data to head end 12. If 
communication unit 56 is ready to transmit reverse 
data, the communication unit sends an appropriate 
signal to US ART 400 on the CLEAR TO SEND ("CTS" or 
"CTSA") lead. USART 400 selects the reverse data 
channel to be used by means of signals on the RE- 
VERSE DATA CHANNEL SELECT A and B ( "RTSA" and 
"RTSB") leads, which are also connected to communi- 
cation unit 56. 

Pull-up resistor networks 404-407 are con- 
nected in the conventional way between +5V power 
supply circuit 414 and the CTS, RTSA, RTSB, RTS, 
INTERRUPT, FORWARD DATA, and REVERSE DATA leads, as 
well as to the TXDB and RXDB leads which are not 
used. Power supply circuit 414 is configured con- 
ventionally to provide noise protection for the +5V 
power signal used throughout digital unit 55. The 
VCC terminal of USART 400 is also conventionally 
connected to +5V power supply 414 in parallel with 
capacitors 408 and 409. The VCC terminal of gate 
array 402 is similarly connected to the +5V power 
supply in parallel with capacitors 410 and 411. The 
SYNCA terminal of USART 400 is clamped to the +5V 
supply via resistor 412. The PRI, CDA, and GROUND 
("GND") leads of USART 400 and the GROUND ( "GND" ) 
lead of gate array 402 are all connected to ground. 

USART 400 applies parallel forward data to 
the data bus of digital unit 55 via terminals D0-D7. 
USART 400 also receives parallel reverse data from 
the data bus via terminals D0-D7. The data bus dis- 
tributes data among USART 400, microprocessor 420, 
latches 430 and 432, multiplexers 440 and 442, micro- 
computer 450, and memory unit 475. Pull-up resistor 
network 413 is connected in the conventional way 
between the +5V power supply and the data bus leads. 
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Microprocessor 420, which can be a conven- 
tional microprocessor such as Intel part number 
80186, performs such functions as (1) communicating 
with head end 12, (2) processing subscriber requests 
(e g channel selection), and (3) communicating 
with microcomputer 450. In addition to the data bus 
connections, microprocessor 420 communicates with 
USART 400 via its DRQl, INTAO, DRQ0, Al, A2, PCS0, 
TIOUT, and TOOUT leads. When USART 400 is to read 
data directly from the memory portion 55b of digital 
unit 55, USART 400 requests direct memory access 
("DMA") for reading by applying a DRQl signal to 
microprocessor 420. Microprocessor 420 acknowledges 
receipt of an INTO signal from USART 400 via gate 
array 402 as described above by means of an INTAO 
output signal. When USART 400 is to write data di- 
rectly to the memory portion 55b of digital unit 55, 
USART 400 requests direct memory access ("DMA") for 
writing by applying a DRQ0 signal to micropressor 
420. The Al output signal of microprocessor 420 is 
applied to USART 400 to select one of two register 
sets in USART 400 for connection to the data bus. 
The A2 output signal of microprocessor 420 is ap- 
plied to USART 400 to one of two register types 
(i e control "C" or data «D») within the USART 
register set selected by the Al signal. The PCS0 
(programmable chip select 0) output signal of micro- 
processor 420 is used to select USART 400 for read- 
ing data from (WR) or writing data to (RD) micro- 
processor 420. The TOOUT output signal of micro- 
processor 420 is a timer signal which controls 
the rate at which forward and reverse data are 
transmitted. The TIOUT output signal of micropro- 
cessor 420 is similar to the TOOUT signal, but con- 
trols the data rate on unused channel TXDB/RXDB. 

Microprocessor 420 also communicates with 
gate array 402 via its TOOUT, PCS2, PCS4, BHE, INTO. 
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RESET, CLOCK OUT ( "CLKOUT" ) , READ ("RD"), and WRITE 
("WR" ) leads* The TOOUT output signal of micropro- 
cessor 420 is described above. The PCS2 and PCS4 
(programmable chip select 2 and 4) output signals of 
microprocessor 420 are similar to the PCSO signal 
described above. The BHE (byte high enable) output 
signal of microprocessor 420 is used to allow the 
16-bit data bus to be used as an 8-bit data bus. 
The INTO input signal of microprocessor 420 is de- 
scribed above in connection with USART 400 and gate 
array 402. The RESET, CLKOUT, RD, and WR output 
signals of microprocessor 420 are also described 
above . 

Microprocessor 420 applies data and ad- 
dress signal information to the data bus and re- 
ceives such information from the data bus via its 
AD0-AD15 leads. Microprocessor 420 communicates 
directly with microcomputer 450 via its INT1, INT3, 
and PCS1 leads. Microprocessor 420 applies addi- 
tional control signals to memory unit 475 via its 
UPPER CHIP SELECT ( n UCS n ), MIDDLE CHIP SELECT 
("MCS0"), and LOWER CHIP SELECT ( n LCS") leads. The 
operating frequency of microprocessor 420 is estab- 
lished in the usual way by the circuit including 
crystal 421 and capacitors 422 and 423. The VCC, 
T0IN, TUN, SRDY, and ARDY leads are connected to 
the +5V power supply in parallel with capacitors 424 
and 425. The TEST, GROUND ("GHD"), NMI, and HOLD 
leads are connected to ground. As mentioned above, 
the RES terminal of microprocessor 420 is connected 
via power detect circuit 480 (including resistors 
481-486, inductor 487, transistors 488-489, Zener 
diode 490, diode 491, and capacitor 492) to the POW- 
ER DETECT input terminal of digital unit 55. The 
POWER DETECT terminal is connected the RESET output 
terminal of common power supply 60 and is used to 
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detect an AC power failure. When AC power is 
restored following a power interruption, power de- 
tect circuit 480 holds microprocessor 420 in the 
reset condition until sufficient time has elapsed to 
allow the microprocessor to re-initialize itself 
properly. For this purpose, the output signal of 
power detect circuit 480 is connected to the RESET 
("RES") terminal of microprocessor 420 in parallel 
with capacitor 426. 

Latches 430 and 432 are used to store ad- 
dress signal information produced by microprocessor 
420 at terminals AD0-AD15 while associated data sig- 
nals are transmitted or received via those same mi- 
croprocessor terminals. The 1Q-8Q output leads of 
latches 430 and 432 collectively comprise an address 
bus which is connected to memory unit 475. Latches 
430 and 432 are enabled by the ADDRESS LATCH ENABLE 
("ALE") signal produced by microprocessor 420 and 
applied to the G input terminal of each latch. Pow- 
er (+5V) is applied to the VCC input terminal of 
each latch 430 and 432 in parallel with capacitors 
434-436. The OC terminals of both latches are con- 
nected to ground. 

Multiplexers 440 and 442 act as an inter- 
face between 16 manually positioned switches 444, 
which specify the address of the ECU, and micropro- 
cessor 420 to enable the information represented by 
switches 444 to be read by the microprocessor in two 
successive 8-bit bytes. The signal for selecting 
("SEL") multiplexers 440 and 442 comes from latch 
432. The multiplexers are advanced or stepped by 
the signal applied to their OC terminals from gate 
array 402. Power (+5V) is supplied to the VCC termi- 
nals of multiplexers 440 and 442 in parallel with 
capacitors 445-447. Pull-up resistor networks 448- 
449 are conventionally connected between the +5V 
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power supply and the data input leads of the multi- 
plexers . 

Microcomputer 450, which can be a conven- 
tional microcomputer such as Intel part number 8472, 
performs such functions as (1) controlling communi- 
cations with the subscribers via the drop cables, 

(2) controlling the tuner/converters in the SUs, and 

(3) communicating with microprocessor 420, Micro- 
computer 450 is connected to the data bus via its 
D0-D7 leads. The VDD, VCC, and SS leads of micro- 
computer 450 are connected to the +5V power supply 
in parallel with capacitors 451 and 452. The AO 
lead is connected to the SEL input terminals of mul- 
tiplexers 440 and 442* The P25, P24, and CS leads 
are connected directly to microprocessor 420 as men- 
tioned above. The RESET, WRITE ("WR"), READ ("RD"), 
XTAL2, XTAL1, and Tl leads are connected to gate 
array 402. The RD lead is also connected to memory 
unit 55b. The signals on the XTALl and XTAL2 leads 
determine the operating frequency of microcomputer 
450. Pull-up resistor network 453 is connected be- 
tween these leads and the +5V power supply. 

The P20-P23 and PROG terminals of micro- 
computer 450 are connected to conventional 
input/output expander 454 which may be Intel part 
number TMP82C43P. Expander 454 allows a small num- 
ber of microcomputer input/output terminals to be 
connected to a larger number of input/output leads* 
The EA and VSS leads of microcomputer 450 are con- 
nected to ground. In a development configuration, 
the P17 lead of microcomputer 450 is connected via 
pull-up resistor 455 to the +5V power supply, and 
via manually operated switch 456 to ground. 

Microcomputer 450 receives VLF data from 
communication unit 56 via its TO lead. The P16 lead 
is not used. Six SUBSCRIBER SELECT signals are pro- 
duced by microcomputer 450 and applied to leads 
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P10-P15. Each of these signals is applied to a re- 
spective one of the six SUs in this ECU in order to 
select the one or more of the SUs which is to re- 
spond to the DATA and FUNCTION SELECT signals men- 
tioned below. The signals on leads TO and P10-P16 
pass through conventional buffering and pull-up re- 
sistor network 457, which is also connected to the 

+5V power supply. 

The +5V power supply is connected to 
input/output expander 454 in parallel with capaci- 
tors 458 and 459. The CHIP SELECT ("CS") and GROUND 
{ "GND" ) leads are connected to ground. The signal 
on lead P43 is serial DATA for use by the SU or SUs 
selected by the SUBSCRIBER SELECT output signals of 
microcomputer 450. For example, this DATA signal 
may be the MS coefficients used by the SUs as de- 
scribed above in relation to the SUs. The signals 
on leads P40-P42 are the three FUNCTION SELECT sig- 
nals which are applied to the SUs to control their 
processing of the above-mentioned DATA signal. The 
signals on the P60-P63, P70, and P71 leads are re- 
spectively the six POWER DETECT signals produced by 
the SUs as described above. As mentioned above, 
each of these signals indicates whether or not the 
associated subscriber is supplying his or her share 
of the total AC power required for operation of the 
ECU. The signal on the P53 lead is the VLF data 
signal to be transmitted from the ECU to a selected 
subscriber's SPU via communication unit 56. The 
signals on the P50-P52 leads are also applied to 
communication unit 56 where they are used to control 
multiplexer 350 which selects the SPU that is to 
send or receive VLF data. The signals on leads 
P40-P43, P50-P53, P60-P63, and P70-P71 pass through 
conventional buffering and pull-up or clamping re- 
sistor network 460. Leads P72 and P73 are respec- 
tively connected to ground via manually operated 
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switches 461 and 462 and to the +5V power supply via 
pull-up resistor network 463. Switches 461 and 462 
allow the ECUs in the system to be grouped in up to 
four different addressable banks. 

Back-up power supply 464 operates during a 
total AC power failure to prevent loss of data in an 
essential portion of memory unit 55b, i.e., the por- 
tion of the memory unit selected by the LOWER CHIP 
SELECT ("LCS") signal. A back-up power supply 
includes conventional hex inverting buffer 465, re- 
sistors 466-469, capacitors 470-472, diode 473, and 
inductor 474. Buffer 465 may be Toshiba part number 
TC40H368P or an equivalent device. The back-up pow- 
er is actually derived from capacitor 471 which is a 
relatively large storage capacitor. While the AC 
power is on, capacitor 471 is charged from the +5.7 
volt power supply via the circuit including elements 
468, 469, and 472-474. During an AC power interrup- 
tion (as indicated by the reset signal applied to 
the 1A input terminal of buffer 465), capacitor 471 
supplies +5V back-up power to energize buffer 465, 
to provide an LCS signal, and to provide +5V power 
to the portion of memory unit 475 selected by the 
LCS signal. 

Memory unit 55b includes two conventional 
16K-byte read only memories ("ROMs") 476 and 477 
which store the operating program instructions for 
microprocessor 420. Each of ROMs 476 and 477 may be 
Intel part number 27128, or an eguivalent device. 
Memory unit 55b also includes six conventional 
8K-byte random access memories ("RAMs") 493-498 
which store the data needed for control of the ECU. 
Each of RAMs 493-498 may be Toshiba part number 
TC5565PL-15 or an equivalent device. The connection 
of the various elements of memory unit 55b to the 
remainder of digital unit 55, as well as the 
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inter-connection of the memory unit elements, is 
entirely conventional and will be readily apparent 
to those skilled in the art. The UCS, MCSO, and LCS 
signals are used to extend the 16-bit address infor- 
mation to allow use of more memory than can be ac- 
cessed using only 16 bits. The UPPER BANK SELECT 
(»BKU H ) and LOWER BANK SELECT ( "BKL" ) signals pro- 
duced by gate array 402 are used in combination with 
jumper network 478 to allow the relative amounts of 
ROM and RAM to be changed if desired. RAMs 495 and 
496 are the memory unit elements energized by 
back-up power supply 464 in the event of an AC power 
outage as described above. 

VI. Common Power Supply 

To reduce the amount of power required to 
be supplied by the CATV system operator, the power 
required to operate each ECU is supplied by the sub- 
scribers served by that ECU. This is accomplished 
by having each master SPU apply a 60-volt AC power 
signal to the SPU f s associated drop cable. As ear- 
lier described, the AC power signals from each sub- 
scriber are converted by each subscribers associated 
SU into + and - half-wave rectified DC power signals. 
The + and - signals are respectively summed and ap- 
plied to common power unit 60. 

Figure 6 shows common power unit 60 in 
greater detail. As shown in Figure 6, the combined 
+ and - power obtained from the SUs is applied to a 
filter/smoothing circuit 510. Filter/smoothing 
circuit 510 includes a plurality of filtering capa- 
citors 514 and 516 to further remove AC ripple from 
the input power. A pair of series-inductances 512 
remove any CATV or VLF communication signals still 
present with the power signal. 

The output of filter/smoothing circuit 510 
is a well-filtered but unregulated DC voltage. 
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This DC voltage output is applied to the input of a 
conventional switching power supply 520. Switching 
power supply 520 includes a step-down transformer 
522 for producing as an output three AC power sig- 
nals. These AC power signals are each half-wave 
rectified by rectifying diodes 532, 534, and 536, 
respectively. The outputs of diodes 532, 534, and 
536 are smoothed and filtered by capacitances 543, 
545, and 547 and inductances 542, 544, and 546. The 
outputs of the capacitance/inductance smoother/filter 
circuits are each applied as inputs to conventional 
voltage regulator circuits 530, 540, and 550, respec- 
tively. Voltage regulator circuits 530, 540, and 
550 regulate the voltage appearing at their inputs 
to DC voltage levels of 27 volts, 12 volts, and 5 
volts, respectively. These output voltages are each 
further filtered by output capacitors 570, 572, and 
574 • A fourth regulated output of 5.7 volts is ob- 
tained from the circuit comprising series-pass 
transistor 560, diode 562, and Zener diode 564. The 
output signal of inductor 546 is also used as a RESET 
signal for indicating an AC power failure. This 
RESET signal is applied to the POWER DETECT input 
terminal of digital unit 55 as described above. 

The regulated DC output voltages of common 
power supply 60 are used to power the circuitry of 
the associated ECU. Thus, +5V, +12V, and +27V sig- 
nals are applied from common power supply 60 to each 
subscriber unit (Figure 2), as well as to analog 
unit 54 (Figure 3), communication unit 56 (Figure 4), 
and digital unit 55 (Figure 5)* To ensure that each 
subscriber equitably shares in providing power to 
operate the ECU associated with that subscriber, 
each SU includes power detection circuitry, earlier 
described, to turn the SU off in the event that AC 
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power is not being received from the drop cable as- 
sociated with the SU. 

VII. Subscriber Processing Unit 

Subscriber processing units (SPUs) are 
located within subscriber residences. Each SPU is 
designed to (1) accept and transmit to its associated 
ECU subscriber-entered data, such as channel tuning 
requests, pay-per-view requests, parental control 
requests, and other functions normally associated 
with the television viewer, and (2) receive data and 
commands from the ECU to display information to a 
subscriber and control on and off the operation of 
the subscriber's television receiver. In addition, 
each SPU may serve as a data input terminal to accom- 
modate audience response, shop-at-home, and other 
occasional two-way activities. Figure 7 shows a 
typical master SPU in detail. 

As shown in Figure 7, a typical master SPU 
is connected via plug 761 to a source of subscriber- 
supplied 120-volt AC power. Transformer 762 steps 
down this power for use by the SPU. Conventional 
rectifier and smoothing network 760 rectifies the AC 
power for application to conventional voltage regu- 
lator circuit 764. Voltage regulator circuit 764 
supplies as an output ("+") all necessary regulated 
DC voltages required to operate the circuitry of the 
SPU. 

In addition to supplying AC power to 
rectifier/filter 760, transformer 762 provides 
as an output a source of 60 volt, 60 Hz AC power for 
application to the drop cable connecting the SPU to 
its associated ECU. For this purpose, transformer 
762 includes a separate secondary winding connected 
to capacitor 761 and inductor 763. Inductor 763 
presents a high impedance to the relatively high 
frequency CATV, VLF, and reverse HDRC signals, but 
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presepts a low impedance to the lower frequency AC 
power signals. AC power signals are tapped off from 
inductor 763 and applied to terminal 767 to which is 
connected the drop cable. Thus, each subscriber, 
via the master SPU in the subscriber's residence, 
provides a share of the total power required to op- 
erate the ECU to which the subscriber ' s SPU is con- 
nected. If the SPU of Figure 7 were a slave SPU, 
inductor 763 would be removed so that only the sub- 
scriber's master SPU would supply power to the drop 
cable. 

Drop cable terminal 767 is also connected 
to one terminal of conventional directional cou- 
pler 778 through capacitor 765. Capacitor 765 
presents a high impedance to 60 Hz AC power signals, 
but a low impedance to the higher frequency CATV, 
VLF, and reverse EDRC signals. Another termi- 
nal of directional coupler 778 is connected via 
combiner 779 to a terminal ( "TV" ) to which the sub- 
scriber 1 s television receiver 90 (Figure 1), optional 
FM audio receiver equipment, and optional forward 
HDRC utilization equipment are attached. In this 
way, CATV signals (including television, FM audio, 
and forward HDRC signals) received from the ECU are 
transmitted to the devices which utilize those 
signals. Combiner 779 adds the reverse HDRC signal 
for application to the drop cable. Although in the 
preferred embodiment, a subscriber's television, FM 
audio and HDRC equipment are connected to the drop 
cable via connection to the SPU, it will of course 
be appreciated that such equipment may instead be 
connected to the drop cable without direct connec- 
tion to the SPU by utilizing a conventional direc- 
tional coupler and capacitor. Thus, the present 
invention provides subscribers with great flexibility 
in variously locating the SPU and the subscribers' 
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television apparatus and other equipment within the 
subscribers 1 premises . 

The terminal of directional coupler 778 
connected to the TV and FM audio terminal is also 
connected to the input of conventional VLF demodu- 
lator 770. Demodulator 770 receives signals trans- 
mitted from the ECU, including CATV and VLF communi- 
cation signals. As already described with respect 
to an embodiment of the ECU, ECU-to-SPU VLF communi- 
cation signals are ASK-modulated signals having a 
carrier frequency of 430 KHz. This carrier signal 
is on continuously except when data is being trans- 
mitted. Demodulator 770 demodulates the applied 
ECU-to-SPU VLF signals to produce serial digital 
data as an output. This is accomplished in one em- 
bodiment by parallel tuned LC circuit 776 which is 
tuned to 430 KHz. Conventional amplifier/filter 
circuit 774, which in one embodiment uses a surface 
acoustic wave ("saw") filter as the filtering ele- 
ment, receives the output of circuit 776 to provide 
an output only when 430 KHz carrier is detected. 
The output from circuit 774 is then applied to opera- 
tional amplifier 772 which produces an output that 
is high or low in response to the presence or ab- 
sence, respectively, of a signal from amplifier/fil- 
ter 774. Operational amplifier 772 thus produces a 
digital data output representative of the informa- 
tion transmitted to the SPU from the ECU via the VLF 
signal. 

The digital data output of demodulator 770 
is applied to a data input line and to an interrupt 
input line of conventional microcomputer 700. Micro- 
computer 700 may be any suitable commercially avail- 
able microprocessor or microcomputer such as Toshiba 
part No. TMP 4740P, which is 4-bit microcomputer 
having 4k bytes of on-board ROM and 256 bytes of 
on-board RAM memory. An object and source code 
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computer program listing which will be readily under- 
stood by those skilled in the art suitable for con- 
trolling the operations of microcomputer 700 is 
annexed hereto at Appendix A. 

Microcomputer 700 utilizes data received 
from the ECU to display information on conventional 
7-segment display 710. In one embodiment, display 
710 is capable of displaying two decimal digits 
representative, for example, of the television chan- 
nel to which the associated SU in the ECU is tuned. 
Microcomputer 700 drives display 710 in a conven- 
tional maimer by multiplexing display data onto a 
common seven-line bus Bl and alternately enabling 
two return lines A and B. Resistor-pack 712 in- 
cludes seven resistors, each resistor being in se- 
ries with a line of bus Bl to provide current 
limiting for display 710* 

Microcomputer 700 also utilizes data re- 
ceived from the ECU to illuminate a so-called order 
event lamp. In one embodiment, the order event lamp 
is a conventional light emitting diode (LED) 790 
connected to microcomputer 700 via current limiting 
resistor 792. As described in greater detail below, 
the order event lamp may be utlized to inform the 
subscriber that the subscriber is viewing a program 
for which the subscriber will be charged an 
additional fee. 

Another circuit element controlled by micro- 
computer 700 is television power relay 791. Tele- 
vision power relay 791 is a normally-open relay 
which controls the application of 120-volt AC power 
to power outlet 793, into which the associated tele- 
vision receiver 90 is plugged. Relay 791 is con- 
trolled on and off on command from the ECU. 

Also connected to microcomputer 700 is 
keyboard 720 for use by the subscriber, for example, 
in entering channel selection requests. In one em- 
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bodiment, keyboard 720 is a conventional membrane 
matrix keyboard having four columns and four rows. 
A common bus B2 having eight lines connects the key- 
board's row and column outputs via resistor pack 722 
to corresponding inputs of microcomputer 700. In 
addition to keyboard 720, an optional remote control 
unit ( ,, RCU tt ) may be used to enable a subscriber to 
remotely enter data into the SPU (see Figure 1). 
such an RCU may be of any type, wired or not. In 
one embodiment, the RCU is a conventional wireless 
device which communicates with the SPU by transmit- 
ting coded infra-red light. In the SPU, conventional 
remote control receiver 730 having a photo-diode 
sensitive to infra-red light receives these coded 
signals and converts them into serial digital data. 
This data is then provided to microcomputer 700. 

Microcomputer 700 communicates subscriber- 
entered channel and other requests to the attached 
ECU by sending digital data to VLF modulator 740. 
The digital data turns transistor 742 on and off via 
current-limiting resistor 783. In turn, transistor 
742 turns on and off FET transistor 746 via resistors 
743, 745, 747, and 749. FET transistor 746 controls 
on and off the output of continuously operating 468 
KHz oscillator 744 to ASK modulate a 468 KHz signal. 
Saw filter 748 provides bandpass limiting for the 
modulated output of modulator 740. The output of 
saw filter 748 is applied to an emitter- follower 
circuit comprising transistor 750 and resistors 752- 
755 Capacitor 751 blocks DC voltage. The output 
of the emitter-follower circuit is applied through 
capacitor 757 and resistor 756 to a terminal of 
directional coupler 778. The VLF modulated signal 
is then applied from directional coupler 778 to 
the drop cable for transmission to the attached ECU 
on the SPU-to-ECU communication channel. 
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For enabling each of a plurality of SPUs 
(i.e., a master SPU and one or more slave SPUs) con- 
nected to a drop cable to selectively communicate 
with the ECU. each SPU is given a unique address at 
the time the SPU is installed in the subscriber's 
residence. This is accomplished by placing appro- 
priate jumper wires in jumper block 782. Jumper 
block 782 has 2 jumper connections, each representing 
one bit of a 2-bit address. By selectively jumping 
the terminals in jumper block 782, each SPU attached 
to an ECU may be assigned any of 4 different addres- 
ses, in addition, switch 780 serves to identify the 
SPU depending on whether the switch is opened or 
closed as either a master SPU associated with a pri- 
mary SU in the ECU, or a slave SPU associated with a 
secondary SU in the ECU. Typically, the master SPUs 
are assigned binary address 00 in jumper block 782, 
and slave SPUs are assigned any address 01, 10, or 

11 in jumper block 782. 

Communication between the ECU and its as- 
sociated SPUs is via separate transmit and receive 
channels over the drop cable. As mentioned above, 
the first channel, the ECU-to-SPU channel, is a VLF 
channel having a carrier frequency of 430 KHz. The 
second channel, the SPU-to-ECU channel, is a VLF 
channel having a carrier frequency of 468 KHz. Both 
channels carry data at a rate of 1200 bps, although 
other convenient data rates may be used. Each SPU 
associated with an ECU transmits data to the ECU on 
the common SPU-to-ECU channel. Similarly, the ECU 
transmits data to each associated SPU on the common 
ECU-to-SPU channel. 

VIII. Head End 

Elements 34 and 36 of head end 12 are 
shown in greater detail in Figure 8. The forward 
and reverse data signals on cable network 14 are 
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coupled to combiner 800 by combiner 32. Combiner 
800 applies the forward data signal from the modu- 
lator portion 810 of modem 34 to combiner 32, and 
applies the reverse data signal from combiner 32 to 
the demodulator portion 840 of the modem. 

Central control computer 36, which may 
be any suitable computer such as a conventional 
Intel 330 computer, includes conventional main 
central processing unit ("CPU") 880, conventional 
main memory 882, conventional output buffer unit 884, 
and four conventional main input buffer units 886-889. 
All of elements 880, 882, 884, and 886-889 are con- 
ventionally interconnected via communications bus 890. 
Depending on the data rates and the speed of operation 
of buffer units 884 and 886-889, it may be possible 
to combine the functions of units 884 and 886-889 
into a smaller number of buffer units. Main CPU 880 
includes or is coupled to conventional input/output 
devices (not shown) for use by the operators of the 
system to control the system. 

Each of buffer units 884 and 886-889 in- 
cludes a conventional high level data link ("HOLC") 
controller portion, a conventional CPU portion, and 
a conventional memory portion. The HDLC controller 
portion of output buffer unit 884 converts parallel 
forward data originated by main CPU 880 to a serial 
NRZI forward data signal. This forward data signal 
is applied to conventional EIA RS 422 interface 
device 812 in the modulator portion 810 of modem 34. 
Interface device 812 applies the forward data signal 
to conventional TTL buffer 814. TTL buffer 814 ap- 
plies the forward data to PIN diode switch 816 which 
frequency modulates the forward data signal by switch- 
ing back and forth between 103.9 MHz and 104.1 MHz 
oscillators 818 and 820 in accordance with the applied 
data signal. The frequency modulated forward data 
signal is applied to surface acoustic wave bandpass 
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filter 822 and then to combiner 800 for application 
to cable network 14 via combiner 32. 

Considering now the elements which re- 
ceive, demodulate, and process the reverse data sig- 
nals, it will be recalled that there are four 
reverse data channels having frequencies of 
19.125 MHz, 19.375 MHz, 19.625 MHz, and 19-875 MHz, 
respectively, and that the reverse data is in NRZI 
protocol. All of these reverse data signals are 
passed through conventional bandpass filter 842 and 
conventional preamplifier 844. The output signal of 
preamplifier 844 is applied to four similar demodu- 
lator circuit paths, only one of which is shown in 
detail in Figure 8. Each of these circuit paths 
demodulates the reverse data signal in a respective 
one of the reverse data channels. 

In each of the above-mentioned circuit 
paths, the reverse data signal is mixed by mixer 850 
with the output signal of local oscillator 852 having 
a frequency selected such that the associated reverse 
data channel signal frequency minus the local oscil- 
lator frequency equals 10,7 MHz. Mixer 850 therefore 
shifts the associated reverse data channel signal to 
10.7 MHz. The output signal of mixer 850 is applied 
to bandpass filter 854 which eliminates all signals 
other than the 10.7 MHz modulated signal* The output 
signal of bandpass filter 854 is applied to conven- 
tional intermediate frequency ("IF") amplifier 856. 
IF amplifier 856 is augmented by conventional carrier 
detector device 858 which applies a request to send 
("RTS") output signal to conventional EIA RS 422 
interface device 866 whenever a 10.7 MHz signal is 
detected. Conventional Costas loop device 860 con- 
verts the 10.7 MHz data signal to a baseband data 
signal which is applied to interface device 866. 
The baseband data signal is also applied to program 
logic array 862 which uses the data signal and the 
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higher frequency output signal of oscillator 864 to 
produce a clock signal pulse during each bit interval 
in the associated NRZI data signal. This clock sig- 
nal is also applied to interface device 866. 

interface device 866 applies the carrier 
detect, clock, and NRZI data signals to the associ- 
ated input buffer device 886-889. The HDLC control- 
ler portion of the buffer device converts the serial 
NRZI data to parallel data suitable for further 
processing by central control computer 36. 

IX. ECU Operation 

Microprocessor 420 (hereafter sometimes 
the "Data Processor") is responsible for controlling 
the overall operation of the ECU. This responsibility 
includes communicating with the CCC at head end 12, 
initiating, implementing and coordinating various 
operations within the ECU, and communicating with 
the SPUs. The Data Processor is aided in its func- 
tions by microcomputer 450 (hereafter sometimes the 
"Drop Processor"). The Drop Processor is responsible 
for transmitting to associated SPUs messages origi- 
nated by the Data Processor, and for transmitting to 
the Data Processor messages originated by the SPUs. 
in addition, the Drop Processor on command from the 
Data Processor controls various functions associated 
with the SUs of the ECU. The operations of the Data 
Processor and Drop Processor in communicating with 
the CCC at head end 12 and with associated SPUs, and 
in implementing and controlling various ECU functions, 
will now be described. 

A Rcii /SPU Communicatio n Protocol 

The communication protocol between an ECU 
and its associated SPUs must allow for the prompt 
detection and servicing of channel selection, pay- 
per-view requests and other subscriber-originated 
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requests from any of a plurality of SPUs (both mas- 
ter and slave) associated with any of up to six drop 
cables* Moreover, the communication protocol must 
be capable of detecting requests which are sporadic 
and infrequent. 

1." ECU/SPU Polling 

To ensure the prompt servicing and pro- 
cessing of subscriber-entered SPU requests, communi- 
cation access to the ECU is controlled by the ECU's 
digital unit 55 using a two-level polling scheme. 
The first level is called "drop polling", and per- 
mits a very rapid polling or sensing of each drop 
associated with the ECU to identify a drop which has 
an SPU in need of service (i.e., having information 
to transmit to the ECU). Drop polling is accom- 
plished without transmitting or receiving any data 
over the relatively low-speed (in one embodiment, 
1200 bps) ECU/SPU data link. 

Once a particular drop has been identified 
by the ECU as requiring service, and if necessary 
because of the existence of more than one SPU at- 
tached to the drop, the ECU uses a second level of 
polling, called "device polling", to differentiate 
between SPUs* In this event, the communication link 
is used to specifically address each SPU attached to 
the drop to determine which SPUs require service. 
The ECU maintains maps in its memory of each drop, 
and of each device on each drop. The data of each 
map is in a predetermined order so as to optimize 
response times or to give priority to certain SPUs. 

Drop Polling 

Drop polling is controlled by microcompu- 
ter 450 in ECU digital unit 55 (Figure 5e) and 
multiplexer 350 in communication unit 56 (Figure 4). 
If an SPU requires service (e.g., a subscriber has 
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entered a channel request into the SPU's keyboard), 
SPU microcomputer 700 causes VLF modulator 740 to 
transmit a continuous 468 KHz carrier signal to the 
ECU. This continuous carrier signal is called a 
"cry" or "Service Request" signal. At the ECU, micro- 
computer 450 selects a drop by sending a drop ad- 
dress code to multiplexer 350 via the multiplexer's 
address lines A, B and C (Figure 4) to selectively 
connect the ECU's VLF modulator 320 and demodulator 
340 to a particular one of the six drops. Once con- 
nected to a drop via multiplexer 350, ECU digital 
unit 55 listens for the presence of carrier signal 
(a Service Request) on the drop. If carrier signal 
is present on the drop and detected by the ECU, this 
is interpreted by the ECU to mean that an SPU on the 
drop requires service. If no carrier signal is de- 
tected on the drop, the ECU interprets this to mean 
that no SPUs on the drop require service. In this 
latter event, the ECU (via multiplexer 350) selects 
another drop in a predetermined sequence, and listens 
for the presence of carrier on that drop. If carrier 
is present, then an SPU attached to the drop requires 
service. 

It should be noted that SPUs on the several 
drops request service simply by activating carrier 
on the SPU-to-ECU drop cable communication channel. 
It is not necessary for an SPU to transmit to the 
ECU any data or special commands to obtain service, 
thus allowing for very fast polling. To prevent any 
interference with communications already taking place 
on the drop, each SPU connected to the drop continu- 
ously monitors the ECU-to-SPU channel for the presence 
or absence of data. An SPU will activate carrier to 
transmit a Service Request only after the SPU has 
detected a predetermined number of (e.g., twelve) 
bit times of a continuous mark condition on the 
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ECU-to-SPU channel. This verifies to the SPU that 
there is no other communication on the drop cable. 

Device Polling 

Device polling is also controlled by mi- 
crocomputer 450 in the ECU. As described above, if 
more than one SPU is attached to a drop on which a 
Service Request is detected, the ECU must individu- 
ally poll the SPUs on the drop to determine which 
SPU has requested to communicate with the ECU. ir- 
respective of which SPU on the drop first requested 
service, device polling will occur in a predeter- 
mined order established by the ECU. 

The ECU initiates device polling by trans- 
mitting conditional poll commands on the selected drop. 
All SPUs and other devices connected to the selected 
drop sense these commands and cease any activity 
(i.e., carrier transmissions) on the SPU-to-ECU 
link. The particular SPU being polled responds to 
the ECU with a single mark bit if the SPU does not 
require service. If the polled SPU requires service, 
the SPU responds by transmitting to the ECU an acknow- 
ledgement (a space bit) followed by data. 

2. ECU/SPU Message Formats 

The communication of messages between an 
ECU and its associated SPUs is asynchronous with 
uniform bit timings and non-uniform, indeterminate 
character timings. The ECU- to- SPU link completely 
controls data transfers on the SPU-to-ECU link. 
Each character transmitted to the SPU by the ECU is 
acknowledged by the SPU with a one-bit acknowledged/not 
acknowledged { tt ACK/NAK 0 ) handshake. This bit is 
also used for a poll response, as earlier described. 
Each character is preceeded by at least one bit time 
of mark state. A mark-to-space transition resulting 
in a start bit in a space state initiates the character. 
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The next bit is a message framing bit, then eight 
data bits (transmitted low-order bit first), a parity 
bit, and at least one bit time of mark condition as 
an ending. The ending bit time of mark condition 
also serves as a lead-in to a possible subsequent 
character • 

character Framing 

Character framing is established by the 

_ pm-to-SPU link at least a prede- 
SPU sensing on the Ecu-to £>ru 

termined number (e.g., twelve) bit times of a con- 
tinuous mark condition followed by a mark-to-space 
transition resulting in a start bit. If an SPU los- 
es character framing it will not recognize any com- 
m ands until character framing is re-established by 
the ECU. The ECU periodically allows a given drop 
the opportunity to re-establish character framing by 
enforcing periods of continuous mark condition. 

MpgRa qe Framing 

The manner in which a message character 
(data) is to be interpreted by an SPU is determined 
by the state (mark or space) of the message framing 
bit. The beginning of a message is indicated by a 
space condition (logical zero, in the message fram- 
ing bit. A logical zero message framing bit means 
that the data field (8 bits) represents a command 
which all SPUs on the drop must interpret. On the 
other hand, if the message framing bit is in a mark 
condition (a logical one), then the data 
interpreted as containing subsequent information to 
a previous command. Any number of message charac- 
ters can occur between command bytes. The incorpo- 
ration of the message framing bit, although adding 
X/Uths overhead to each message character, increas- 
es framing integrity and permits increased 

, „ . at ._ Ktr eams are encountered, 
through-put when long data streams « 
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Without the message framing bit, the transmission of 
long data streams to or from an SPU would be cur- 
tailed or precluded in view of the need for the ECU 
to be able to rapidly poll and service up to 
6 drops, each drop potentially having a plurality of 
SPUs. By utilizing the expedient of a message framing 
bit, the ECU may perform drop polling or even service 
other SPUs on other drops during the interstices 
between character transmissions to a specific SPU on 
a particular drop. 

ACK/NAK and Poll Responses 

The bit time immediately following the 
parity bit is used as an ACK/NAK window on the SPU- 
to-ECU link. Each character transmitted by the ECU 
is acknowledged by the SPU during the ACK/NAK win- 
dow. This ACK/NAK window is also used in a special 
manner to respond to polls. 

SPUs respond to the ECU during the ACK/NAK 
window as follows. Upon the receipt of an initial 
message start bit, all SPUs on the drop turn off 
carrier on the SPU-to-ECU link. Upon receipt of the 
message framing bit, if the bit is a space, all SPUs 
input the data bits (which represent a command) to 
check for the presence of their address. If the 
message framing bit was a mark, then only the previ- 
ously addressed SPU on the drop inputs the data 
bits. 

Upon receipt of the last data bit, the 
addressed SPU turns on its carrier on the SPU-to-ECU 
link. Upon receipt of the parity bit, if the parity 
bit indicates an error in transmission, then the SPU 
leaves its carrier on during the next bit time as a 
NAK signal to the ECU. If the parity bit indicates 
correct transmission, then the SPU turns its carrier 
off and maintains the carrier off during the next 
bit time as an ACK signal to the ECU. 
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If the data is a correctly transmitted 
poll, then the polled SPU after receipt of the pari- 
ty bit turns its carrier off by transmitting the 
start bit of the information it has to transmit to 
the ECU. Otherwise, carrier is maintained on during 
the ACK/NAK window. One bit time after receipt of 
the parity bit (i.e., after the ACK/NAK window), all 
SPUs turn carrier off in preparation for another 
transmission to or from the ECU. 

B. ECU/SPU Messages 

Communications from the Data Processor to 
the Drop Processor are in the form of variable 
length messages representing commands which the Drop 
Processor executes. Execution by the Drop Processor 
of a Data Processor command normally follows a hand- 
shaking sequence requiring the Drop Processor to 
return a command response to the Data Processor. 
This command response may be a single byte acknowl- 
edgment, or a multiple byte response if the Data 
Processor command requires a return of data. Howev- 
er, if the Data Processor command requires the Drop 
Processor to send a message to a device attached to 
a drop cable, as described below, a command response 
may not be required. 

In addition to command responses, informa- 
tion may be passed to the Data Processor from the Drop 
Processor without any commands having been issued by 
the Data Processor. Such a transfer would occur, as 
further described below, in the event that a device 
attached to a drop cable transmits a Service Request 
to the ECU. In such an event, the Drop Processor 
will read data from the device requesting service 
and pass the information to the Data Processor as an 
Unsolicited Data Response. 

The following table sets forth the Data 
Processor/Drop Processor communication commands uti- 
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lized in one embodiment of the invention. Commands 
having an asterisk are sent from the Drop Processor, 
The other commands are sent from the Data Processor. 

TABLE C 

COMMAND (HEX) FUNCTION 

00 Reset drop processor. 

01 Read power detect and 

bank address. 

03 Change tuner frequency 

(channel select). 

04 Send message to 

attached device. 

05 Turn converter on/off 

and select cable A 
or cable B. 

07 Define drop poll 

sequence. 



08 



Define device poll 
sequence. 



84* Unsolicited Data 

Response from 
attached device. 

Briefly, the commands set forth in Table C 
operate as follows: 

Command 00 . This is a one-byte command 
message used by the Data Processor to reset the Drop 
Processor and to initialize its registers and point- 
ers. All polling activities are discontinued. The 
Drop Processor acknowledges receipt of this command 
by returning to the Data Processor a single command 
response byte equal to 00. 

Command 01 . This is a one-byte command 
message used by the Data Processor to cause the Drop 
Processor to read the state of the six power detect 
lines (POWER DET, Figure 2) from the subscriber units 
SU1, SU2, etc., and to read the bank to which the 
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ECU's address is assigned. The response sent by 
the Drop Processor to this command comprises two 
bytes. The first byte echoes the command byte (01). 
The second byte is a data byte which specifies the 
state of each of the POWER DET lines and the ECU'S 
bank address. For each of the POWER DET lines of 
the six subscriber units, corresponding bits 0-5 of 
the response byte are set to 1 or 0 depending res- 
pectively on whether or not power is being supplied 
to the drop cable by the subscriber connected to 
that subscriber unit. Bits 6 and 7 of the response 
data byte specify to which one of four banks the 
ECU'S address is assigned. 

command 03 . This is a four-byte command 
message used by the Data Processor to cause the Drop 
Processor to tune any of the ECU'S six associated 
SUs to a specified physical channel. The first byte 
is the command byte (03). Next are three bytes of 
data. The first byte specifies in bits 0-2 which 
one of the six SUs is to be tuned. The next two 
bytes specify the two MS numbers, earlier described, 
which are required by the circuitry of the SU's 
tuner/converter to tune to a particular physical 
television channel. The Drop Processor sends a 
two-byte command response to the Data Processor upon 
receipt of the command echoing the first two bytes 
of the command message. 

command 04 . This command message (hereaf- 
ter the "04 Command") is used by the Data Processor 
to cause the Drop Processor to send an addressed 
message to a device attached to a drop cable. In 
one embodiment, the device may be an SPU having an 
address equal to 2, 3, 4 or 5, or the device may be 
some other type of apparatus attached to the drop 
cable and capable of communicating with the ECU. 
Examples of such other devices are medical monitor- 
ing equipment, fire alarms, smoke alarms, burglary 
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alarms, and so forth. Such other devices may have 
addresses equal to 0, 1, 6 or 7. 

The 04 Command message to the Drop 
Processor includes at least four bytes, as follows: 
(1) in the first byte, the command code (04), (2) in 
the second byte, the drop number (bits 0-2) and the 
device address from 0-7 (bits 3-7), (3) in the third 
byte, the number of bytes contained in the message, 
and (4) in the fourth byte, a device command. Fol- 
lowing the device command byte are one or more data 
bytes ♦ The device command and data bytes together 
comprise the message. The device command byte in- 
cludes a 3-bit device address (bits 0-2) and a 5-bit 
function code (bits 3-7). The function code is used 
to command a particular operation in the addressed 
device. The following table sets forth the function 
codes used to control SPU or device operation in one 
embodiment of the invention: 
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TABLE D 

FUNCTION CODE DEVICE 
(HEX) OPERATION 

00 Read internal status, and 

return a response message 
to the ECU. 

01 Turn on or off the order 

event lamp. 

02 Set the order-event lamp to 

flashing or non- flashing mode. 

03 Enable or disable data input to 

the device. 

04 Enable or disable data output 

from a device. 

05 Turn the television power relay 

on or off. 

06 Blank the display. 

07 Set the display to flashing or 

non- flashing mode. 

08 Display a character in the 

right-most position of the 
display. 

09 Transmit a number of characters 

to the ECU as specified by 
the byte count of the 04 
Command message. 

OA Display a character at a 

specified position of the 
display. 

0B Conditional poll to determine 

the identity of the device 
sending a Service Request. 
The device returns its data. 
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If the device message reguires the device 
to return a response to the ECU (e.g., in response 
to function codeB 00, 09, or OB), a command response 
(hereafter the "04 Response") is returned from the 
Drop Processor to the Data Processor. Thi6 response 
includes a three-byte response header followed by 
one or more data bytes. The response header in- 
cludes: (1) in the first byte, a command response 
code (hex 04), (2) in the second byte, an echo of 
the drop and device address byte originally sent by 
the Data Processor, and (3) in the third byte, the 
number of bytes of data in the response message. 
Assuming no transmission errors occurred, following 
the response header are one or more response data 
bytes. The data byte of an error- free 04 Response 
to a conditional poll, for example, may identify the 
key which the subscriber has depressed. Or, in the 
case of an error-free 04 Response to a status request 
message, the data byte may. specify by its bit set- 
tings the device status as follows: the device is a 
master or slave SPU (bit 7), the order event lamp is 
flashing (bit 5), the order event lamp is on (bit 4), 
the television power relay is on (bit 3), there has 
been recent power on (bit 2), a key has been recently 
depressed (bit 1), and a new character is available 
(bit 0). If a transmission error occurred, the byte 
count is 00. In this event, a single data byte fol- 
lows the byte count to specify an error code. The 
error code may be 01 (indicating an ECU-to-device 
transmission (parity) error), 02 (indicating a de- 
vice-to-ECU transmission (parity) error), or 03 (in- 
dicating an invalid device response). Error codes 
are sent to the Data Processor only after the occur- 
rence of five consecutive link transmission errors. 

Command 05 . This command is used by the 
Data Processor to cause the Drop Processor to turn 
on or off a particular SU and, in a two-cable system, 
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to cause the SU to select either cable A or cable B. 
The command message includes two bytes. The first 
byte is the command code byte (hex 05). The second 
byte specifies (1) the SU (bits 0-2), (2) the se- 
lected cable (bit 6 is set to 0 or 1 to select cable 
A or B, respectively), and (3) whether to turn the 
SU unit on or off (bit 7 is set to "0» or "1", res- 
pectively) . A two-byte command response is returned 
to the Data Processor by the Drop Processor. The 
first byte echoes the command byte (05). The second 
byte includes in bits 0-2 the SU address contained 
in the command message. 

Command 07 . This command is used by the 
Data Processor to load a drop polling map into the 
Drop Processor to define the drop polling sequence. 
The command message includes five bytes. The first 
byte is a command code byte (hex 07). Bytes two 
through four specify the drop polling sequence. 
Each of these bytes is divided into two nibbles of 
four-bits per nibble. The value of each nibble is 
set from 0-5 to specify in each nibble a particular 
drop. Drops are sequentially polled in the order 
specified by the nibbles as received by the Drop 
Processor from the Data Processor. A value of hex F 
in a nibble indicates the end of the polling map. 
If all nibbles contain hex F, drop polling is dis- 
abled. The fifth byte would include an F in its 
high order nibble to indicate the end of a polling 
map for six drops. A one-byte command response (07) 
is sent by the Drop Processor to the Data Processor 
echoing the command code byte. 

command 08 . This command is used by the 
Data Processor to load a device polling map into the 
Drop Processor to define the device polling sequence. 
This command message includes seven bytes. The first 
byte is the command byte (hex 08). the second byte 
specifies the drop in bits 0-2. Bytes three through 
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six specify in each of eight nibbles a device address - 
Devices on the specified drop are sequentially polled 
in the order specified by the device address nibbles 
as received by the Drop Processor from the Data Pro- 
cessor. A value of hex F in a nibble indicates the 
end of the device polling map* If all entries in 
the device polling map are set to hex F, device pol- 
ling is disabled. The seventh byte would include an 
F in its high order nibble indicating the end of a 
device polling nap for eight devices. A two-byte 
command response is sent by the Drop Processor to 
the Data Processor echoing the first two bytes of 
the Data Processor's command message. 

Command 84 . This command (hereafter the 
"84 Command 11 ) is sent from the Drop Processor to the 
Data Processor indicating the receipt by the Drop 
Processor of unsolicited data from a device attached 
to a drop cable. The 84 Command is used by the Drop 
Processor to transmit to the Data Processor data 
received from a device which has transmitted a 
Service Request to the ECU (e.g., a subscriber has 
entered a channel selection request via SPU keyboard) 
This command message includes at least four bytes. 
The first byte contains the command code (hex 84). 
The second byte specifies the drop address (bits 
0-2) and the device address (bits 3-7) to identify 
the particular drop and device sending the Unsoli- 
cited Data Response. The third byte specifies the 
number of data bytes being sent by the device. 
Finally, the fourth byte is a data byte. If the 
byte count is 00, an error has occurred. In such a 
case, an additional byte follows the data count byte 
specifying an error code. An error code of 01 in- 
dicates an ECU-to-SPU transmission (parity) error. 
An error code of 02 indicates an SPU-to-ECU trans- 
mission (parity) error. 
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C. Drop Processor Operation 

Figures 9a-9b illustrate flow charts of a 
computer program utilized in one embodiment of the 
invention for controlling the operations of the Drop 
Processor. An object and source code computer pro- 
gram listing which will be readily understood by 
those skilled in the art for controlling the opera- 
tions of the Drop Processor in accordance with the 
flow charts of Figures 9a-9b is annexed as Appendix B. 

The program controlling the Drop Processor 
includes a Main Routine (Figure 9a) and a Timer In- 
terrupt Routine (Figure 9b). Each of the two rou- 
tines runs independently of the other. The Main 
Routine is periodically interrupted by the Timer 
Interrupt Routine, in a conventional manner, after a 
predetermined time period has elapsed as determined 
by the timing out of an interrupt timer. The func- 
tion of the Drop Processor Main Routine is to 
(1) receive data from the Timer Interrupt Routine 
(e.g., a message from an SPU to the ECU) and send 
it to the Data Processor, and (2) to send data from 
the Data Processor to the Timer Interrupt Routine 
for, ultimately, transmission to SPUs. The function 
of the Timer Interrupt Routine is to (1) implement 
drop and device polling, (2) transmit messages to 
and receive messages from SPUs attached to the 
drops, and (3) send signals to and receive signals 
from the SUs. 

1. Main Routine 

As shown in Figure 9a, the program flow of 
the Main Routine begins at step 901 where various 
buffers, counters, flags and ports are initialized. 
Also at step 901. drop polling and device polling 
are initialized, and register R5 (described in more 
detail below) is set to three. At steps 902 and 
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903, the address for jumping to the Timer Interrupt 
Routine is set and the interrupt timer is activated* 

Initialization is complete when the pro- 
gram flow advances to step 904. At step 904, the 
Main Routine interrogates the state of an Input 
Buffer Full (»IBF») flag. This flag is associated 
with a Drop Processor buffer which receives data 
passed to the Drop Processor from the Data Proces- 
sor. If the IBF flag indicates that the input buffer 
is full, the program flow advances to step 905. 
Otherwise, the program flow branches to step 906. 

Assuming first that the IBF buffer is not 
full the program advances to step 906 r where the 
Drop Processor checks a buffer (the 84 Buffer) to 
determine whether or not a device attached to a drop 
has sent an Unsolicited Data Response (i.e., an 84 
Command). If so, the program advances to step 907 
to pass the 84 Command to the Data Processor. Other- 
wise, the program advances to step 908 where the 
Drop Processor determines if a device has sent an 04 
Response. If "no", the program loops to step 904 to 
again check the IBF flag as earlier described. If 
"yes", the program advances to step 909 to pass the 
04 Response to the Data Processor. From step 909 
(or step 907 if the program advanced to that step), 
the program loops to step 904. 

If at step 904 the IBF flag indicates that 
the input buffer is now full, the program advances 
to step 905 where the contents of the buffer are 
input and the IBF flag is cleared. The program flow 
then advances to step 910 where the Drop Processor 
determines what type of command (earlier described) 
was included in the message sent by the Data Pro- 
cessor. Depending upon the command, the program at 
step 910 may branch in any of three directions. 

If command 00 (reset) was sent, the program 
flow advances to step 920, where the Drop Processor 
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sends a 00 command response message to the Data Pro- 
cessor via an output buffer associated with the Drop 
Processor. The program flow then loops to step 901 
to re-initialize the Drop Processor as previously 
described. 

If at step 910 any of commands 00, 03, 05, 
07 or 08 was sent by the Data Processor, the program 
flow advances to step 911. At step 911, the Drop 
Processor processes the particular command as earlier 
described. The program flow then advances to step 912, 
where the Drop Processor sends to the Data Processor 
an appropriate command response. From step 912, the 
program flow loops to step 904. 

Finally, if step 910 determines that an 04 
Command message was sent by the Data Processor, 
the program flow branches to step 913. At step 913, 
the Main Routine interrogates a flag indicating the 
state (empty or full) of an "04 Buffer" associated 
with the Drop Processor. The 04 Buffer contains 
data to be sent by the Drop Processor to a device 
attached to a drop. If the 04 Buffer is empty, the 
program branches to step 914. Otherwise, the pro- 
gram branches to step 915. 

If the program at step 913 advances to 
step 914 (i.e., the 04 Buffer is empty), step 914 
places data received from the Data Processor into 
the 04 Buffer. The program flow then advances to 
step 917, where register R5 is checked. If the 
contents of register R5 are not equal to 0, the 
program branches to step 919 to decrement the 
contents of register R5 by one. Otherwise, the 
program advances to (1) step 918. where the contents 
of register R5 are initialized to a value of three 
and incremented by one, and (2) step 919 where the 
contents of register R5 are decremented by one. 
From step 919, the program flow loops to step 904 to 
again check the input buffer. 
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Returning now to step 913 , if the 04 Buffer 
is not empty the program branches to step 915. At 
step 915, the Main Routine determines whether or not 
the 04 Buffer contains an 04 Response from an attached 
device. If "yes", the program advances to step 916 
to pass that 04 Response data to the Data Processor. 
From step 916, the flow advances to step 914 to input 
the data received from the Data Processor* On the 
other hand, if "no" at step 915, the program advances 
to step 921 where the contents of register R5 are 
checked. If the contents of register R5 are not 
equal to 0, the program loops to step 913 to again 
interrogate the state (empty or full) of the 04 
Buffer. Otherwise r the program from step 921 ad- 
vances to step 922 to check the state of the 84 
Buffer. If the 84 Buffer is empty, the program im- 
mediately loops to step 913. However, if the 84 
Buffer contains data at step 922, the program ad- 
vances to (1) step 923 to pass the data to the Data 
Processor as an 84 Command, (2) step 924 to reset 
the R5 register to a count of three* The program 
then loops to step 913. 

2. Timer Interrupt Routine 

A flow chart of the Timer Interrupt Rou- 
tine is illustrated in Figure 9b. As shown in 
Figure 9b, the Timer Interrupt Routine starts at 
step 950 to initialize the drop and device maps and 
clear various flags and buffers. The program then 
advances to step 951, where a determination is made 
as to whether ("yes") or not ("no") a Service Re- 
quest exists on the drop to which the Drop Processor 
is connected via multiplexer 350 (Figure 4). 

Assuming first that no Service. Request is 
detected at step 951, the program branches to step 
966 where the 04 Buffer, is checked to determine 
whether or not the Drop Processor has received an 04 
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Command from the Data Processor for transmission to 
a device attached to a drop cable. If not, the pro- 
gram advances to step 960 to update the drop polling 
map pointer. If the pointer is not pointing to the 
end of the drop map, the program increments the drop 
map pointer in step 965, initializes the device map 
pointer to the beginning of the device map, and 
loops to step 951 to listen for the presence of a 
Service Request on another drop. On the other 
hand, if at step 960 the program determines that the 
drop pointer is at the end of the drop map, the pro- 
gram advances to step 961 to reset the drop map 
pointer to the beginning of the drop map prior to 
advancing to step 962 and then to step 951 as de- 
scribed above. 

Returning to step 966, if the 04 Buffer 
contains an 04 Command to send to a device, the pro- 
gram flow advances to step 973 after setting a flag 
in step 967. At step 973, the Drop Processor 
transmits the 04 Command message to the appropriate 
device. The program then advances to step 974 to 
determine whether or not a transmission error occurred. 
If an error occurred, the program branches to step 972. 
If less than five errors have occurred, the program 
advances from step 972 to step 973 to re-transmit 
the 04 Command. On the fifth error, however, the 
program branches from step 972 to step 975 where an 
04 Response containing an appropriate error code is 
transmitted from the Drop Processor to the- Data Pro- 
cessor as earlier described. From step 975 in the 
event of an error, or step 974 in the event of no 
error, the program advances to step 976 to check the 
state of the «1« flag. Because the program advanced 
from step 967, the "1" flag vill earlier have been 
set. Accordingly, the program from step 976 advances 
to step 960 to increment or initialize the drop map 
pointer as previously described. 
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As Burning now that a Service Request is 
detected at step 951, the program advances to step 
952 where a conditional poll conaaand (earlier des- 
cribed) is transmitted on the drop on which the Ser- 
vice Request was detected. At step 953, the Drop 
Processor determines whether an ACK or a NACK 
(earlier described) is returned in response to the 
poll. Assuming first that a NACK is returned, the 
program branches to step 968 to determine whether or 
not a transmission error occurred. If "yes", the 
program advances to step 969 to return an appro- 
priate error code to the Data Processor. Otherwise, 
the program advances to step 970 to determine whether 
or not an 04 Command has been received from the Data 
Processor for transmission to a device* If "yes", 
the program advances to step 973 to transmit the 04 
Command as previously described. Otherwise, the 
program advances to step 959 to determine whether or 
not the device map pointer is at the end of the de- 
vice poll map. If the program is not at the end of 
the device map, the device map pointer is incremented 
at step 963 and a conditional poll command to the 
next device is sent at step 952. If the program is 
at the end of the device map, the program advances 
from step 959 to step 960 to update the drop map 
pointer and loop as previously described. 

Assuming now that an ACK is detected at 
step 953 (signifying that the polled device has an 
Unsolicited Data Response to transmit to the ECU), 
the program advances to step 954 to input the un- 
solicited data. Steps 955, 956 and 964 determine as 
previously described with respect to steps 972, 974 
and 975 whether or not five transmission errors oc- 
curred. In the event of five errors, an appropriate 
error code is sent to the Data Processor at step 
964. From step 964 or step 955, the program advances 
to step 957 to check an output buffer full ("OBF") 
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flag indicating whether the Drop Processor's output 
buffer to the Data Processor is full or empty. If 
the buffer is empty, the program advances to step 958 
where the unsolicited data is sent to the Data Pro- 
cessor as an 84 Command via the Drop Processor's 
output buffer. The program then advances to step 
959 to update the- drop and device map pointers as 
previously described. Alternatively, if the output 
buffer is full at step 957, the program advances to 
step 971 to determine whether or not the Data Pro- 
cessor has sent an 04 Command to the Drop Processor 
for a device attached to a drop cable. If there is 
no 04 Command to send at step 971, the program loops 
to step 957. On the other hand, if there is an 04 
Command to transmit, the program advances to step 
973 to transmit the 04 Command as previously described. 
At step 976, because the "1" flag this time is not 
set, the program loops back to step 957. 

D. CCC/ECU Communica tion Protocol 
1. Message Format 

A typical data message format used in one 
embodiment of the invention for communicating infor- 
mation between the central control computer (CCC) at 
head end 12 and the plurality of ECUs connected to 
cable network 14 will now be described with refer- 
ence to Figures 10 and 11. 

A basic message format for data communi- 
cation in the forward direction (i.e., from the CCC 
to an ECU) is illustrated in Figure 10a. As shown 
in Figure 10a, each message is of a predetermined 
format, comprising: a FLAG byte, two ADDRESS bytes 
specifying an ECO address, a BYTE COUNT byte (»N»), 
a COMMAND byte («CMD»), a plurality of DATA bytes, 
two CYCLIC REDUNDANCY CHECK ("CRC") bytes, and ano- 
ther FLAG byte. Each byte is comprised of 8 bits. 
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The FLAG bytes identify the beginning and 
end of a message. Each FLAG byte has a unique bit 
pattern ("01111110"). At the end of a message, if 
there are no more messages available for transmis- 
sion by the CCC, the CCC transmits repetitive FLAG 
bytes to maintain synchronization on the communica- 
tions link. Otherwise, the end FLAG byte serves as 
the start FLAG byte of the next message. 

The two ADDRESS bytes typically specify 
the address of a particular ECU from 0001 (hex) 
through FFFE (hex). The use of two ADDRESS bytes 
in this matter to specify an ECU address allows the 
CCC to uniquely address a message to any particular 
one of 65,534 ECUs. The first address byte (ADH) 
specifies the high-order part of the address, and 
the second byte (ADL) specifies the low-order part. 
Two addresses have special meanings. Address FFFF 
(hex) is a global or broadcast address. All ECUs 
respond to a message containing the broadcast ad- 
dress. Address 0000 is a "mask" address, described 
in detail below. 

The BYTE COUNT byte (N) specifies the num- 
ber of bytes following in the message, exclusive of 
CRC and FLAG bytes* Following the BYTE COUNT byte 
is a COMMAND byte (CMD) . As discussed in detail 
below, the COMMAND byte specifies the type of message 
being transmitted and the manner in which subsequent 
DATA bytes should be interpreted. 

The CRC bytes (CRH and CRL) are two bytes 
which together form a conventional 16-bit CRC number. 
These two bytes are derived from a mathematical mani- 
pulation of all bits (exclusive of the FLAG bits) 
preceding the CRC bytes, and serve as a check that 
the message was accurately transmitted to and 
received by the ECU. The derivation of the CRC 
bytes is accomplished in a conventional manner in 
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accordance with standards promulgated by interna- 
tional standards organizations, such as the CCITT. 

The use of ADDRESS 0000 (the mask address) 
enables a message to be directed to any particular 
ECU or group of ECUS. The basic format of a message 
having an address of 0000 is illustrated in Figure 10b. 
As shown in Figure 10b, a message having a mask 
address equal to 0000 differs from a basic message 
(Figure 10a) by the inclusion of four additional 
bytes following the ADDRESS bytes* These four bytes 
are two MASK bytes ( "MH" and "ML") followed by two 
REFERENCE bytes ( "RH" and "RL") . Any ECU receiving 
a message having a 0000 mask address will logically 
AND the ECU'S unique address with the values of the 
MASK bytes. If the result of this logical operation 
equals the values set forth in the REFERENCE bytes, 
the ECU will recognize the message as addressed to 
it and respond accordingly. Otherwise, the ECU will 
ignore the message. As will be readily apparent to 
those skilled in the art, the use of the mask ad- 
dress in this manner allows a single message to be 
transmitted to any one or a selected group of ECUs. 
For example, if the MASK bytes are 0001, and if the 
REFERENCE bytes also are 0001, then all ECUs having 
odd addresses will respond to the message. On the 
other hand, if the REFERENCE bytes are changed to 
0000, then all ECUs having even addresses will re- 
spond to the message. 

A basic message format in the reverse di- 
rection (i-e., from the ECUs to the CCC) is shown in 
Figure 11, and is similar to the format for forward 
communication shown in Figure 10a. Thus, unique 
FLAG ("01111110") bytes are used to identify the 
beginning and end of a message. Following the be- 
ginning FLAG byte are two ADDRESS bytes which speci- 
fy the address of the particular ECU sending the 
message. Next follow a BYTE COUNT byte (N), a 
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COMMAND byte (CMD), and DATA bytes. Two convention- 
ally derived CRC bytes follow the last DATA byte as 
earlier described. 

Referring now to Figures 12 through 17, 
there are shown illustrative examples of several 
typical messages sent between the CCC and an ECU in 
one embodiment of the invention. The messages of 
Figures 12 through 17 are formatted in accordance 
with the basic message formats of Figures 10-11. 

Figure 12 illustrates a WRITE message sent 
from the CCC to an ECU. The WRITE message may be 
used to write a program or data to any one or a 
plurality of ECUs commencing at a specified address 
in the ECU*s memory. The use of the WRITE message 
in this way enables the cable system operator to add 
new functions and services to the ECU, or to modify 
existing ones. Thus, the operation of the cable 
system may be readily enhanced or modified without 
having to replace or modify the ECU or SPU hardware. 

The WRITE message may be used to implement 
a variety of functions in an ECU. For example, the 
WRITE message may be used to download a Channel Author- 
ization Map in an ECU specifying which television 
channels each associated subscriber is authorized to 
view. In one embodiment, the Channel Authorization 
Map comprises a string of 128 bytes of data stored 
in the ECU'S memory, each byte associated with a 
different one of 128 so-called logical channels. 
A logical channel is that channel which a subscriber 
requests by entering a channel number into the SPU. 
Each of the first six bits of each byte in the Channel 
Authorization Map is associated with a different one 
of six SUs. A bit is set to M l u or to "0" depending 
respectively on whether or not the subscriber asso- 
ciated with that bit and SU is authorized to view 
the television channel associated with that byte. 
To transmit a Channel Authorization Map to an ECU, a 
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WRITE command may be used specifying the start ad- 
dress of the map in the ECU'S memory and the 128 
bytes of logical channel data. The use of the WRITE 
command to transmit a new or replacement Channel 
Authorization Map enables the cable operator to add 
or delete authorized channels for particular sub- 
scribers as a function, e.g., of whether or not the 
subscriber has paid his or her bill, whether the 
subscriber has requested to subscribe to view addi- 
tional or fewer xrhannels, and so forth. 

As another example, the WRITE command may 
be used to transmit to an ECU a so-called Channeliza- 
tion Map specifying a correlation between logical 
channels and physical channels. As earlier described, 
physical channels are the channels carried on the 
CATV feeder cable to which the converter/tuner in 
the SU tunes in response to subscriber requests to 
view a particular logical channel. For example, the 
Channelization Map might correlate logical channel 7 
with physical channel 52. logical channel 9 with 
physical channel 15. and so on. In one embodiment 
having a single feeder cable, the Channelization Map 
in each ECU includes 128 bytes of data (in a two 
cable system, the Channelization Map would include 
256 bytes of data). The data are grouped in pairs 
such that each pair of bytes is associated with a 
different one of 64 (or 128 in a two cable system) 
logical channels. Thus, the first byte pair is as- 
sociated with logical channel 0, the second byte 
pair with logical channel 1, and so on. Each pair 
of bytes specifies the two MS numbers, earlier des- 
cribed, which are the tuning information required by 
the converter/tuner of each SU to tune to a particu- 
lar physical channel. By changing the values of the 
MS numbers in the Channelization Map using the WRITE 
message, the CCC can dynamically (i.e., on any given 
day and at any given time) re-define the logical 
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channel/physical channel correlation. This allows 
the cable system operator to transmit a television 
program on any available physical cable channel while 
allowing the subscriber to always view that program 
by selecting the same logical channel. This is im- 
portant in situations of large amounts of noise on a 
particular physical channel which degrades the tele- 
vision signal. In such an event, the system opera- 
tor can transmit a new Channelization Map to re- 
define the physical channel/logical channel correla- 
tion to associate a less noisy physical channel with 
the logical channel, and transmit the program on the 
less noisy channel. The subscriber, however, will 
still access the channel carrying the program the 
subscriber desires to view by keying into the SPU 
the same logical channel number. 

As shown in Figure 12, a WRITE message 
includes the usual two ADDRESS bytes (ADH and ADL) 
specifying the particular ECU to which the message 
is directed, and a BYTE COUNT byte (N) specifying 
the number of bytes following in the message. Next 
appears a COMMAND byte equal to hex FC ("11111100"). 
This COMMAND byte identifies the message as a WRITE 
message. After the COMMAND byte is a DATA COUNT 
byte (NN) specifying the number of bytes of data 
contained in the WRITE message to be written to the 
ECU 1 s memory. Next, two bytes («MDL H and "MDH" ) 
specify in low and high order parts, respectively, 
the specific ECU memory address at which the write 
operation should commence. Finally, there follow NN 
bytes of data to be written to the ECU'S memory. 

Another message sent from the CCC to an 
ECU is a READ message, illustrated in Figure 13a. A 
READ message enables the CCC to obtain one or more 
bytes of data from an ECU commencing at a specified 
address of the ECU'S memory. The READ message may 
be used for a variety of purposes. For exanqple, the 
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READ message may be used to determine which sub- 
scribers are authorized to view which channels, which 
subscribers should be charged a fee for viewing pay- 
per-view programs, and so forth* Also, the READ 
message may be used to examine various portions of 
an EOJ's data or program memory to diagnose faulty 
or failing ECUs. 

As shown in Figure 13a, a READ message 
includes the usual ADDRESS (ADL and ADH) and BYTE 
COUNT (N) bytes. After these bytes is a COMMAND 
byte which may be any value equal to hex F8, F9, FA 
or FB (11111000, 11111001, 11111010 or 11111011). 
Each COMMAND byte F8 through FB specifies that the 
message is a READ message* However, each COMMAND 
byte also specifies by the values of the two least 
significant bits on which one of the four available 
reverse channels the ECU should return data to the 
CCC. Thus, COMMAND bytes F8, F9, FA and FB specify 
that the ECU should return data to the CCC on re- 
verse channel 00, 01, 02 and 03, respectively. Fol- 
lowing the COMMAND byte is (1) a DATA COUNT byte 
(NN) specifying how many data bytes to return to the 
CCC, and (2) two memory address bytes (MADL and MADH) 
specifying in low and high order parts the ECU memo- 
ry address at which the data BEAD operation should 
commence . 

In response to a READ message, the ECU 
returns to the CCC on the specified reverse channel 
a message as shown in Figure 13b which includes the 
data requested by the READ message. The returned 
message includes the usual ADDRESS and BYTE COUNT 
bytes, followed by a COMMAND byte set to the value 
of the read command to which the return message is 
responsive. Next follow a DATA COUNT byte (NN) 
specifying the number of bytes of returned data, and 
the NN bytes of data requested by the READ message. 
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Still another message sent from the CCC to 
an ECU is an ECHO BACK message, illustrated in 
Figure 14. An ECHO BACK message causes an addressed 
ECU to return to the CCC on a specified reverse chan- 
nel a message which is identical to that received by 
the ECU. The ECHO BACK message may be used to test 
the cable network for signal degradation and trans- 
mission errors, and may also be used to locate non- 
operating ECUs. 

As shown in Figure 14, an ECHO BACK mes- 
sage includes the usual ADDRESS (ADL and ADH) and 
BYTE COUNT (N) bytes. Next is a COMMAND byte 
which may be any value equal to hex FO, Fl, F2 or F3 
(11110000, 11110001, 111100010 or 11110011). As 
previously described with respect to the READ mes- 
sage, the last two bits of the COMMAND byte specify 
on which one of the four reverse channels the ECU 
should echo back the CCC*s message. After the COM- 
MAND byte is a DATA COUNT byte (NN) followed by NN 
bytes of data. 

In response to the receipt of an ECHO BACK 
message, the addressed ECU returns a message to the 
CCC as shown in Figure 14b on the specified reverse 
channel. Irrespective of the manner in which the 
message was addressed to the ECU (i.e., using a global, 
mask or specific address), the ECU's message includes 
the responding ECU'S unique address in the ADH and 
ADL bytes, followed by a BYTE COUNT byte (N). There- 
after, the returned message is (assuming no trans- 
mission errors) identical to that originally sent 
from the CCC. 

Yet another message sent from the CCC to an 
ECU is a FORCE TUNE message, illustrated in Figure 15. 
This message is used to cause an addressed ECU to 
force tune any drop associated with that ECU to any 
channel. Force tuning may be used, for example, to 
cause all subscriber television sets connected to 
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the CATV system to tune to a channel on which instruc- 
tions and news may be communicated to subscribers xn 
the event of a civil emergency. Also, this message 
ffia y be used to automatically tune a subscriber's 
television set at the appropriate date and tame to a 
channel carrying a pay-per-view program (such as a 
boxing match) which the subscriber requested to vxew. 

As shown in Figure 15, a typical FORCE 
TUNE message includes the usual ADDRESS (ADL and 
ADH) and BYTE COUNT (M) bytes. Next follow a COM- 
MAND (CMD) byte equal to hex F4 (11110100) to xdentxfy 
the message as a FORCE TUNE message, and a DATA COUNT 
byte (NN) equal to 2. Thereafter, a SUBSCRIBER UNIT 
(SU) byte specifies the particular subscriber unit 
to be force tuned. In one embodiment, the SU byte 
specifies any one converter using the byte's three 
least significant bits. This requires a FORCE TUNE 
message to be transmitted for each converter to be 
force tuned. Alternatively, each bit of the SU byte 
ma y be associated with a different one of six con- 
verters such that a single message to an ECU can 
force tune more than one converter associated wxth 
the ECU. Finally, a logical channel (LC) byte specx- 
fies the logical channel number to which the specx- 
fied converter should be force tuned. If the SU 
byte is associated with more than one converter, 
there would be a plurality of LC bytes, one for each 
converter being force tuned. 

Another series of messages sent from the 
CCC to an ECU are SEND FUNCTION messages. These 
messages are used to cause an ECU to return to the 
CCC so-called send function data accumulated by the 
ECU from the ECU'S associated subscribers. Send 
function data is data keyed into SPUs by subscribers 
in response to requests for such data from the CCC 
I Id end 12. For example, send function data may 
represent voting or shop-at-home data keyed xn by 
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subscribers in connection with interactive viewer 
preference or shop-at-home services offered by the 
cable operator. In one embodiment, each ECU main- 
tains in its memory a plurality of so-called send 
function bytes arranged in pairs. Each pair of send 
function bytes is associated with a different one of 
up to six subscribers. The first byte specifies the 
subscriber with which the byte pair is associated. 
The second byte contains the send function data. In 
addition to the byte pairs, the ECU maintains in its 
memory a send function count byte specifying the 
number of send function bytes in the ECU f s memory. 
If the ECU'S memory contains no send function data 
(e.g., no associated subscriber has entered send 
function data), the value of the send function count 
byte is zero. 

In one embodiment of the invention there 
are six SEND FUNCTION messages. These messages are 
illustrated in Figures 16a through 16c. The first 
message is the SEND FUNCTION ENABLE message, shown 
in Figure 16a. In addition to the usual ADDRESS and 
BYTE COUNT bytes, this message has a command byte 
equal to hex 80, a DATA COUNT byte (NN), and a sin- 
gle DATA byte (SU). Each bit 0-5 of the (SU) byte 
is associated with a different one of six SUs. The 
SEND FUNCTION ENABLE message is used by the CCC to 
enable or disable the send function in an ECU with 
respect to particular SUs associated with that ECU. 
The send function with respect to a particular SU is 
enabled or disabled depending respectively on wheth- 
er the setting of the bit of the SU byte associat- 
ed with that SU is set to u l tt or to "0 M . 

The second message is the SEND FUNCTION 
CLEAR message, shown in Figure 16b. This message 
includes a COMMAND byte equal to hex 81, and a DATA 
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COUNT byte (NN) equal to 0. In response to the re- 
ceipt of this message, the addressed ECU clears 
the send function data in its memory. 

The third message is the SEND FUNCTION DATA 
message, shown in Figure 16c. This message includes 
a COMMAND byte which may have any value equal to 
hex 84, 85, 86 or 87 (10000100, .10000101, 10000110 
or 10000111). Upon receipt of this message, an ad- 
dressed ECU will return to the CCC the send function 
data in its memory only if the ECU has any send func- 
tion data to send to the CCC (as determined by the 
value of the ECU'S send function count byte). As 
previously described with respect to the READ message, 
the data will be returned by the ECU on the reverse 
channel (00, 01, 02 or 03) specified by the values 
of the two least significant bits of the SEND FUNC- 
TION DATA message's COMMAND byte. In response to 
a SEND FUNCTION DATA message, the ECU sends a mes- 
sage to the CCC which includes one or more pairs of 
data bytes, each pair associated with a different 
SU. The first byte of the pair specifies an SU 
(from 0-5), and the second byte is the send data for 
that SU. 

yet another message available to be sent 
from the CCC to an ECU is a PAY-PER-VIEW message. 
This message is used to (a) force tune an SU to a 
pay-per-view event requested by the subscriber, and 
(b) turn on the subscriber's television apparatus 
via the subscriber's SPU power relay. 

The PAY-PER-VIEW message used in one em- 
bodiment of the invention is shown in Figure 17 as 
including a COMMAND byte equal to hex 88. Next fol- 
lows a DATA COUNT byte (NN). A PROGRAM NUMBER (PN) 
byte specifies the so-called program number, de- 
scribed in more detail below, to which the message 
relates. Finally, two MS bytes specify the MS num- 
bers, earlier described, required to tune the con- 
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verter/tuner circuitry contained in the SUs to the 
particular physical channel carrying the pay-per- 
view event specified by the PROGRAM NUMBER byte. 

The PAY-PER-VIEW message in one embodiment 
of the invention operates as follows. Each ECU 
includes an Event View byte in its memory. Each of 
bits 0-5 of this byte is associated with a 
different one of up to six SUs. When a subscriber 
tunes to a pay-per-view event, a bit of the Event 
View byte associated with the SU tuned to the 
pay-per-view event is set to "1". That bit is 
reset to "0" when the SU is tuned to a channel not 
associated with a pay-per-view event, or when the 
subscriber via the SPU turns off his or her 
television receiver. The Event View byte is used, 
as later described, to control the incrementing of 
a timer. 

In addition to the foregoing, each ECU has 
a Program Event Map in its memory comprised of 128 
pairs of bytes. Each byte pair of this map is as- 
sociated with a different one of 128 program num- 
bers. Each program number is associated with a dif- 
ferent pay-per-view program event. Thus, the first 
byte pair of the Program Event Map is associated 
with program number or event 0, the second pair with 
program number or event 1, and so on. The byte pairs 
contain the MS numbers conveyed by the PAY-PER-VIEW 
message. 

In addition to the Program Event Map, each 
ECU includes in its memory a Program Authorization 
Map. This map includes 768 bytes arranged in six 
groups of 128 bytes per group. Each group of 
128 bytes is associated with a different SU, and 
each byte of each group is associated with a dif- 
ferent one of 128 pay-per-view events. If a sub- 
scriber associated with a particular SU is author- 
ized to view pay-per-view programs, and requests via 
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the subscriber '5 SPU to view a particular pay-per- 
view program, the three least significant bits of 
the byte associated with that program and SU are set 
to the address of the SPU from which the pay-per- 
view request was received. The five most signifx- 
cant bits of the byte, each initially zero, are used 
as a preview timer as later described. 

To order a desired pay-per-view event, a 
subscriber enters the program number associated with 
the pay-per-view event into the keyboard of the sub- 
scriber's SPU. If the subscriber is authorized to 
view pay-per-view events, the address of the SPU 
from which the request was received is placed in the 
appropriate byte of the Program Authorization Map as 
described above. When the event begins, the CCC 
transmits a PAY-PER-VIEW message specifying the pro- 
gram number and the MS tuning data required by the 
converter/tuners of the SUs to tune to the program. 
If a subscriber has requested to view the pay-per- 
view program specified in the PAY-PER-VIEW message, 
the ECU force tunes the SU associated with that sub- 
scriber to the channel carrying the pay-per-view 
event. In addition, the ECU sends a command to the 
SPU to cause the SPU to (1) flash the SPU's event- 
order LED to signify that the subscriber is viewxng 
a pay-for-view event during the preview period, and 
(2) turn on the SPU's television relay to supply 
power to the subscriber's television set. Thus, at 
the appropriate date and time, the ECU will turn on 
and force tune the subscriber's television set to 
the requested pay-per-view event. Also, the ECU 
will initiate operation of a preview period timer. 
During the preview period, a subscriber may vxew the 
pay-per-view event free of charge. If the subscrxber 
views more than a predetermined number of minutes of 
the pay-per-view program, the preview timer will 
time out and the ECU will send a command to the SPU 
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to cause the event-order LED to glow continuously to 
signify that the subscriber will be charged a fee 
for viewing the event. 

The preview timer operates as follows. 
Upon the timing out of a pay-per-view event timer, 
the ECU checks the state of the bit flags in the 
Event View byte. If the bit associated with an SU 
is set to "1", then a bit of the preview timer as- 
sociated with the SU and program to which the SU is 
tuned (described above) is set to u l w . Each of the 
five bits of the preview timers in the Program 
Authorization Map represents a fraction (i.e., one- 
fifth) of the preview period. Each time that the 
pay-per-view event timer times out, and if the as- 
sociated bit of the Event View byte is set to "1", 
another one of the five bits of the appropriate pre- 
view timer is set by the ECU. When all five bits of 
the preview timer have been set, the preview period 
is over and the subscriber will be charged for the 
pay-per-view event. The CCC periodically collects 
the preview timer information contained in the 
Program Authorization Map using READ messages to 
determine which subscribers should be charged for 
viewing which pay-per-view events. 

Although several messages have been de- 
scribed in detail with respect to an embodiment of 
the invention, it will be apparent to those skilled 
in the art that the message format utilized in the 
present invention can accommodate numerous other 
messages sent between the CCC and the ECUs. It will 
also be apparent to those skilled in the art that 
the basic format of the CCC/ECU messages may be 
changed. 
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E. Data Processor Operation 

The operation of the Data Processor will 
now be described for an embodiment of the invention 
using the message formats and messages illustrated 
in Figures 10-17. A source and object code computer 
program listing which will be readily understood by 
those skilled in the art for controlling the opera- 
tion of the Data Processor is annexed at Appendix C. 

Figure 18a illustrates the overall pro- 
grammed operation of the Data Processor . As shown 
in Figure 18a , data received from the CCC is placed 
by USART 400 of digital unit 55 (Figure 5) in FIFO 
receive buffer 1001. This buffer is organized as a 
256 x 4 byte buffer such that it can hold up to four 
256-byte CCC messages at any one time. A buffer 
counter associated with the Data Processor points to 
the next empty buffer in the FIFO. Two other buffers 
shown in Figure 18a are FIFO output buffer 1002 and 
FIFO input buffer 1003. Data received by the Data 
Processor from the Drop Processor is placed in output 
buffer 1002. Similarly, data passed to the Drop 
Processor from the Data Processor is placed in FIFO 
input buffer 1003. Each of these buffers contains 
256 bytes and may buffer up to 25 10-byte messages. 
A buffer counter associated with each buffer points 
to the next empty buffer. The Data Processor receives 
data from FIFO buffers 1001 and 1002 r operates on 
the data (Figure 18a, item 1004), and sends data to 
FIFO buffer 1003 or to the CCC. 

Figure 18b illustrates a flow chart of a 
routine by which the Data Processor determines whether 
or not a message has been received from the CCC and, 
if so, whether or not the message is for that ECU. 
The routine of Figure 18b is called whenever the 
Data Processor is interrupted by USART 400 (Figure 5) 
to signify that a message has been received from the 
CCC. 
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The routine of Figure 18b commences at 
step 1021, where the routine inhibits further input 
from USART 400 and determines from the CRC bytes of 
the received message whether or not a transmission 
error occurred. If an error occurred, the routine 
branches to step 1028 where input from USART 400 is 
again enabled. After step 1028, the interrupt ser- 
vice routine advances to step 1029 and returns to 
the calling program. 

Alternatively at step 1021, if no transmis- 
sion error occurred, the routine advances to step 
1022 where the Data Processor checks the address 
bytes of the received message. If the address bytes 
match the ECU'S address, the routine advances to 
step 1027 where the buffer counter associated with 
FIFO buffer 1001 (Figure 18a) is incremented by one. 
The routine then advances to step 1028 where USART 400 
is enabled as earlier described. Because the buffer 
counter value was incremented at step 1027, a sub- 
sequent CCC message received by USART 400 will be 
written into the next buffer and will not overwrite 
the contents of the buffer containing the previously 
received CCC message. 

Returning to step 1022, if the address 
bytes of the received message do not match the ECU'S 
address, the routine branches to step 1024, where 
the address bytes are checked for the presence of 
the global or broadcast address (hex FFFF). If this 
address is present, the message is for the ECU and 
the routine advances to step 1027 as previously de- 
scribed. Otherwise, the routine advances to step 
1025 where the Data Processor checks for the mask 
address (hex 0000) in the CCC's message. If this 
address is not present, the message is not for the 
ECU and the routine branches to step 1028. Other- 
wise, the routine advances to step 1026 where the 
mask operation is performed as earlier described. 
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The routine then branches to step 1027 or to step 
1028 depending respectively on whether or not the 
result of the mask operation performed at step 1026 
indicates that the message is for the ECU. 

The operating program of the Data Proces- 
sor will now be described with reference to Fig- 
ures 18c through 18h. This program is comprised of 
two major parts: (1) a main routine, and (2) a col- 
lection of application programs to implement various 
functions within the ECU. The main routine is a 
task-driven program which branches to one or another 
application program depending upon the task to be 
performed. The application program perforins its 
Lk (e.g.. inputting keypress data from an SPU such 
as subscriber-entered channel requests, pay-per-view 
requests, send function data, etc.) and returns to 
the main routine. Because of the need to service 
a plurality of SPUs on a plurality of drop cables, 
it may occur that an application program must return 
to the main routine before the application program 
has completed its particular task. For example, if 
a subscriber enters a two-digit channel request into 
an SPU keyboard, the application program associated 
with that function may input the first digit and 
return to the main routine prior to the subscriber 
entering the second digit. In this event, the appli- 
cation program prior to returning to the main routine 
sets a time out value in a time table and a Dump 
address in a jump address table. As more fully des- 
cribed below, the time out and jump address values 
enable the main routine to jump back to the applica- 
tion program at the appropriate time to continue at 
the point the application program left off. 

Figure 18c illustrates a flow chart gener- 
ally illustrating the operation of the main routine. 
As shown in Figure 18c, the main routine begins at 
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step 1005 upon ECU power up. At step 1005, the Data 
Processor initializes I/O and memory maps, an inter- 
rupt timer, direct memory access, and various regis- 
ters and counters. The program then advances to 
step 1006, where the Data Processor initializes USART 
400. At step 1007, the Data Processor 420 checks 
whether or not its back up memory requires initializ- 
ing. If so, the program advances to step 1008 to 
initialize the back up memory. Otherwise, or after 
completing the back up memory initilization in step 
1008, the program advances to step 1009 where other 
memory locations are initialized. Generally, steps 
1008 and 1009 initialize such items as the Channel 
Authorization Map, Channelization Map, parental con- 
trol codes. Program Event Map, Program Authorization 
Map, and so forth. In steps 1010, 1011 and 1012, 
the Data Processor initializes the drop and device 
polling maps and pointers. 

After initialization, the Drop Processor 
enters a main loop. The main loop is illustrated in 
the flow chart of Figure 18d. As shown in Figure 18d, 
the Data Processor in the main loop sequentially 
determines whether or not any of four events have 
occurred, viz., whether or not (1) the Data Processor 
has received a message from the CCC (step 1013), 
(2) a 100/64 millisecond pay-per-view eevent timer 
has timed out (step 1014), (3) the Drop Processor 
output buffer contains data for the Data Processor 
(step 1015), and (4) a pay-for-view event timer has 
timed out (step 1016). If any of the foregoing 
events have occurred, the Data Processor at the ap- 
propriate step 1013, 1014, 1015 or 1016 branches to 
an associated operation routine shown in Figure 18d 
as Operate 1, Operate 2, Operate 3 and Operate 4, 
respectively. Otherwise, the program advances to 
the next numbered step in Figure 18d. After step 
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1016, or after an operation routine, the program 
flow loops to step 1013. 

The operation routines of Figure 18d will 
now be described with reference to Figures 18e-18h. 

o perate 1 Routine 

If the main routine detects at step 1013 
(Figure 18d) that a message addressed to the ECU has 
been received from the CCC. the program branches to 
the Operate 1 routine, shown in Figure 18e, to respond 
to the CCC message. 

The Operate 1 routine commences at step 1030, 
where the Data Processor loads a CCC message from buf- 
fer 1001 (Figure 18a) into working memory. The pro- 
gram then advances to step 1031, where the COMMAND 
byte of the CCC message is checked to determine what 
action the Data Processor should take. 

At step 1031, if the COMMAND byte of the 
CCC message is hex F0-F3 (ECHO BACK), the program 
advances to step 1032 to transmit (echo) the received 
message back to the CCC. After transmitting the 
message, the program advances to step 1041 and re- 
turns to the main loop as earlier described. 

If the COMMAND byte at step 1031 is hex FC 
(WRITE), the program advances to step 1033 to store 
the data contained in the WRITE message commencing 
at the location of the ECU's memory. From step 1033, 
the program advances to step 1034 and returns to the 
main loop as earlier described. 

If the COMMAND byte at step 1031 is hex 
F8-FB (READ), the program advances to step 1035 to 
transmit to the CCC data from the ECU's memory speci- 
fied in the WRITE message. From step 1035, the pro- 
gram advances to step 1043 and returns to the main 
loop as earlier described. 

If the COMMAND byte at step 1031 is hex F4 
(FORCE TONE) , the program advances to step 1037 where 



-85- 



0167237 



the converter of the specified SU is timed to the spe- 
cified channel, the SPU seven-segment display is set 
to display the logical channel to which the SU is 
being force tuned, and the power relay of the SPU 
associated with the SU is activated to turn on the 
subscriber's television. The program then advances 
to step 1038 and returns to the main loop as earlier 
described. 

If the COMMAND byte at step 1031 is hex 80 
(SEND FUNCTION ENABLE) or hex 81 (SEND FUNCTION 
CLEAR) , the program advances respectively to step 1039 
to enable/disable the send function in the SPU f s or 
to step 1042 to clear the send function data buffer 
in the ECU* From steps 1039 or 1042 r the program 
advances respectively to step 1040 or step 1043 and 
returns to to the main loop as earlier described* 

If the COMMAND byte at step 1031 is hex 
84-87 (SEND FUNCTION DATA), the program advances to 
step 1044 where the Data Processor checks the value 
of the send function data count byte to determine 
whether or not the ECU has any send function data to 
return to the CCC. If the ECU has no send function 
data, the program branches from step 1044 to step 1047 
and returns to the main loop as earlier described. 
Otherwise, the program advances to step 1045 where 
the ECU's send function data is transmitted to the 
CCC. The program then advances to step 1046 and 
returns to the main loop as earlier described. 

Finally, if the COMMAND byte at step 1031 
is hex 88 (PAY-PER-VIEW), the program branches to 
step 1048 where the MS tuning data contained in the 
PAY-PER-VIEW message is stored in the ECU's Program 
Event Map. The program then advances to step 1049 
where the Data Processor checks the Program Authoriza- 
tion Map to determine for a first subscriber whether 
or not the subscriber has ordered to view the pay- 
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described embodiment there may be no more than 6 
drops with no more than 8 devices (up to 4 SPUs and 
up to 4 other devices) on each drop associated with 
each ECU. The entries in the time table are sequen- 
tially arranged by drop and device, such that entries 
0-7 are associated with devices having addresses 0-7 
on drop 0, entries 8-15 are associated with devices 
having addresses 0-7 on drop 1, and^ so on. As pre- 
viously described, the entries in the time table are 
set by the various application programs as a time 
out value prior to a return to the main routine from 
the application program. 

Upon entry into the Operate 2 routine, a 
time table pointer (I) is set to a value from 0-63 
(step 1060) as a f miction of the value of a time table 
counter (J). The routine then advances to step 1061, 
where the I pointer is used to read the I** 1 entry 
(associated with a particular device on a particular 
drop as described above) from the time table. If 
the value of that entry is hex FFFF (signifying that 
the timer is off), the routine branches to step 1066 
where the time table counter J is incremented by one 
in preparation for the next pass through the Operate 2 
routine. If the entry is other than hex FFFF, the 
routine advances to step 1062 where the time table 
entry is decremented by one. If the time table val- 
ue after decrementing is not equal to zero (step 1063), 
the routine branches to step 1066 where the J counter 
is incremented as previously described. 

On the other hand, if the timer entry is 
equal to zero, the timer has timed out and the routine 
advances to step 1064 where a zero is placed in a 
memory location (Key Code), and the value of 
the I pointer is used to interrogate a jump table. 
The jump table is a table maintained in the ECU's 
memory which is similar in organization to the time 
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table. However, the jump table entries specify the 
O emory location in an application program to which 
the program should jump. These values may poxnt to 
the start of an application program, or to a poxnt 
within an application program if the applicatxon 
program had previously returned to the main routxne 
prior to completing the application program's task. 
Based upon the entry contained in the jump table, 
the Operate 2 routine then advances to step 1065, 
where the routine jumps to the point in an appli- 
cation program ( "APL" ) specified by the 3ump table 
When the application program returns to the Operate 2 
routine, the Operate 2 routine advances to step W 
where the J counter is incremented as earlier described. 
The routine then advances to step 1067 to return to 
the main loop. 

rt p^T-ate 3 Routine 

If the main routine determines at step 1015 
(Figure 18d) that the Drop Processor has data for 
the^ata Processor, the program branches to the Oper- 
ate 3 routine, shown in Figure 18g. The Operate 3 
routine functions to appropriately respond to data 
received from the Drop Processor. Such data may 
include 84 Commands (Unsolicited Data Response), 
and 04 Responses received from associated SPUs 

As shown in Figure 18g, the Operate 3 rou- 
tine at step 1070 first determines what type of mes- 
sage is being sent from the Drop processor. If the 
message is an 01, 03, 05, 07 or 08 command response 
(earlier described), no action is required and the 
derate 3 routine advances to step 1083 to return to 
^Imain routine as earlier described. » 
the flow chart of Figure 18g no actxon xs taken xn 
response to an 01, 03, 05, 07 or 08 response, xt wxll 
be app-nt to those skilled in the art that varxous 
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modifications may readily be made to the program 
flow to cause the Data Processor to respond to any 
or all of these command responses* For example, the 
program may be modified to cause the Data Processor 
upon detecting in an 01 response that power is not 
being received from a particular drop to notify the 
system operator of this fact. 

If an 84 Command is detected at step 1070 # 
the Operate 3 program branches to step 1072 to deter- 
mine if an error has occurred. If "yes", the program 
branches to step 1073 where a device error counter 
is incremented in an error operation subroutine. If 
the counter reaches a predetermined value (e.g., 2), 
the error subroutine causes a re-initialization of 
pointers and jump table entries associated with the 
SPU or device sending the 84 Command. The program 
then advances to step 1083 to return to the main 
loop as earlier described. On the other hand, if 
no error is detected at step 1072, the program ad- 
vances to (1) step 1074, where the jump table pointer 
is set, (2) step 1075, where the received data is 
placed in a memory location (Key Code), and (3) step 
1076, where the program jumps via the jump table to 
the appropriate application program (APL). When the 
application program returns to the Operate 3 routine, 
the Operate 3 routine advances to step 1083 and re- 
turns to the main loop. 

Finally, if an 04 Response is detected at 
step 1070, the Operate 3 routine advances to step 1071 
to check for a transmission error. If an error has 
occurred, the routine branches to step 1073. Other- 
wise, the routine advances to step 1077 where the 
Data Processor determines if the 04 Response is a 
status response. If the 04 Response is not a status 
response, the program branches from step 1077 to 
step 1083 to return to the main loop as earlier 
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described. Otherwise, the program advances to step 
1078. At step 1078, if the status response indicates 
that a key has been recently depressed on the device 
keyboard, the routine branches to steps 1080, 1081 
and 1082 to respond to the key press as described 
above with respect to steps 1074-1076* If the status 
response indicates that no key has been recently 
depressed, the program advances from step 1078 to 
step 1079 where the status byte is checked to deter- 
mine the state of bit 7. As earlier described, 
bit 7 indicates as a function of the setting of SPU 
switch 780 (Figure 7) whether the responding device 
is a master or slave SPU and, thus, to which con- 
verter (primary or secondary) the SPU is assigned. 
After step 1079, the program advances to step 1083 
to return to the main loop as earlier described. 

Operate 4 Routine 

Lastly, if the main routine at step 1016 
(Figure 18d) determines that the pay-per-view timer 
has timed out, the program branches to the Operate 4 
routine shown in Figure 18h. This routine starts by 
entering a loop at step 1091 to determine for each 
subscriber whether or not the subscriber is viewing 
a pay-per-view program. If the subscriber is not 
viewing a pay-per-view program at step 1091, the 
routine branches to step 1096 where the routine loops 
back to step 1091 to make the foregoing determination 
for the next subscriber. If at step 1091 a pay-per- 
view event is being viewed by a subscriber, the 
routine advances to step 1092 to check the associated 
5-bit preview timer in the appropriate byte of the 
Program Authorization Map. If the value of the byte 
is greater than or equal to F8, indicating that the 
byte's five most significant bits (i.e., the timer 
bits) are all set to tt l M and the preview period has 
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expired, the program branches to step 1096. Howev- 
er, if the value of the byte is less than hex F8, 
indicating that at least one of bits 3-7 of the byte 
is equal to zero and the preview period has not ex- 
pired, then the program advances to step 1093 where 
the 5-minute timer is incremented by setting a timer 
bit to "l"i The routine then advances to step 1094, 
where the value of the byte is again checked. If 
the five timer bits are now all set to "1", then the 
preview period has expired and the program branches 
to step 1095 to cause the order-event LED on the 
subscriber's SPU to glow steadily to indicate that 
the subscriber will be charged for the pay-per-view 
event. Otherwise, the program branches to step 1096. 
Step 1096 causes the routine to loop to setp 1091 to 
check for each subscriber whether or not a pay-for- 
view event is being viewed. At step 1096, after the 
routine has determined for each subscriber whether 
or not the subscriber is reviewing a pay-per-view 
event, the routine advances to step 1097 and returns 
to the main loop as earlier described. 

F. Polling and Handshaking 

In the above-described system, an ECU trans- 
mits a message to the CCC only if the ECU receives a 
CCC message which reguires a return message (e.g., 
READ, ECHO BACK or SEND FUNCTION DATA messages). 
Otherwise, ECUs do not transmit messages to the CCC. 

Thus, in the above-described system, it is 
possible for an ECU to have important information to 
send to the CCC (e.g., information received from a 
subscriber requesting additional services, or infor- 
mation from a medical monitoring device attached to 
the drop cable of an ECU), but be unable to notify 
the CCC of this fact. Also, because ECUs in the 
above-described system do not ordinarily respond to 
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the CCC upon receipt of a CCC message, the CCC might 
not become alerted to an inoperative ECU or transmis- 
sion link until a message requiring a response (e.g., 
READ) was addressed to the ECU and the responsive 
message was not received by the CCC. 

To enable ECUs to send important information 
to the CCC in a timely fashion, and to provide for a 
check that ECUs are operative, a polling and handshak- 
ing communication protocol may be used. In view of 
the potential for a large number of ECUs (up to 65,536 
on each of up to 4 banks) on the cable network of 
the present invention, an important consideration in 
designing such a protocol is to minimize the time 
required to poll and handshake with individual ECUs* 

The present invention therefore provides 
for a handshaking scheme which informs the CCC of 
inoperative ECUs but which does not require the trans- 
mission of relatively lengthy formatted messages. 
In addition, the present invention provides for a 
polling scheme which allows an ECU to notify the CCC 
that the ECU has information for the CCC, but does 
not require the transmission of lengthy information 
messages to the CCC in response to the receipt by an 
ECU of a poll message. The polling scheme enables 
the CCC to gather information from the ECUs via two 
independently operating mechanisms. A first or 
"general" polling scheme allows the CCC to poll each 
ECU to determine if the ECU has information to send 
to the CCC. The general polling scheme allows for 
the detection in less than 20 seconds of all opera- 
tive ECUs which require service. A second or 
"priority" polling scheme allows for the detection 
in less than 20 milliseconds of any one ECU having 
so-called priority information for the CCC. For 
both polling schemes, the response "level 11 is estab- 
lished by the CCC in advance'of the poll to identify 
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and obtain responses from only those ECUs having 
information falling within a predetermined level or 
threshold of importance. The level of information 
may be a function, e.g., of the value or timeliness 
of the information. 

1. Message Format 

The polling and handshaking protocols are 
described below with respect to an alternative basic 
message format from that earlier described and shown 
in Figures 10-11. This alternative basic message format 
is illustrated in Figures 19-20. 

Figure 19 shows an alternative basic message 
format for data communication in the forward direction 
(i.e., from the CCC to an ECU) . Each message is of 
a predetermined format, comprising: a FLAG byte, a 
SEND CONTROL ("SEND CNTL") byte, a plurality of DATA 
bytes, two CYCLIC REDUNDANCY CHECK ("CRC") bytes, 
and another FLAG byte. Each byte is comprised of 
8 bits. The FLAG and CRC bytes are identical to and 
serve the same function as the FLAG and CRC bytes pre- 
viously described. 

The SEND CNTL byte in the message of Fig- 
ure 19 is used to define any of 256 unique commands. 
As described in greater detail below, SEND CNTL com- 
mands may cause an ECU to return information to the 
CCC, or may cause the ECU to perform a specified 
operation. 

The DATA bytes may comprise from 0 to 255 
bytes per message. The SEND CNTL byte specifies how 
the DATA bytes are to be interpreted by the ECU. 
If a message is transmitted to a particular ECU, the 
first two DATA bytes typically specify the ECU address 
from 0-65536. The first address byte ( "ADL" ) speci- 
fies the low-order part of the address, and the second 
byte ( "ADH n ) specifies the high-order part. Also, 



0167237 

-94- 

typically, the third DATA byte of a message addressed 
to a particular ECU is a CONTROL («CTL«) byte. The 
CTL byte may specify the ECU drop, if any, for which 
the message is designated, the particular reverse 
channel that the ECU should use to respond to the 
CCC, etc. 

An alternative basic message format in the 
reverse direction (i.e., from the ECUs to the CCC) 
is shown in Figure 20, and is similar to the format 
for forward communication. Thus, FLAG bytes are 
used to identify the beginning and end of a message. 
Following the beginning FLAG byte is a RECEIVE CONTROL 
("REC CNTL" ) byte. The REC CNTL byte, which need 
not be identical to the SEND CNTL byte, specifies 
how subsequent DATA bytes, if any, contained in the 
message are to be interpreted by the CCC. Two CRC 
bytes, earlier described, follow the last DATA byte. 

In addition to the foregoing basic messages, 
special ECU poll response bytes are utilized. These 
poll response bytes are comprised of one or two byte- 
times of carrier from an ECU. As described below, 
these poll response bytes are used as a handshake 
in response to polling and informational messages 
sent from the CCC. 

2. General Level Polli ng Protocol 
The first polling method is the so-called 
General Level Request ( "GLR" ) poll. This mechanism 
is used to sequentially address a poll message to 
each ECU in the system to determine whether or not 
the ECU requires service (i.e., whether or not the 
ECU has information for the CCC). Prior to the poll, 
the CCC establishes the "level" at which the ECUs 
will respond to the poll. Once the CCC has estab- 
lished the poll level, an ECU responds to a GLR 
poll only if the ECU (a) requires service, and 



01 67237 

-95- 

(b) has information to transmit to the head end 12 
which is at a level equal to or less (i.e., more 
important) than the level previously established by 
the CCC. The addressed ECU upon receipt of a GLR 
poll responds by sending to the CCC one or two 
General Poll Response ("GPR") bytes. Each GPR byte 
consists of one byte-time of carrier from the ECU, 
or "11111111. If the CCC fails to detect a GPR 
byte from the polled ECU within a predetermined time 
interval (e.g., 350 microseconds), the CCC presumes 
the ECU to be inoperative. After a predetermined 
number of (e.g., five) unsuccessful attempts to 
contact the ECU, the CCC prints an appropriate error 
message to the head end operator. 

If the addressed ECU transmits to the CCC 
a single GPR byte in response to a GLR poll, the CCC 
interprets this to mean that the ECU is operative 
and does not require servicing. The CCC then polls 
the ECU having the next sequential address. However, 
if the ECU returns two GPR bytes, the CCC interprets 
the response as a service request from an operative 
ECU. Using the GLR poll, the CCC periodically cycles 
through all active ECUs and constructs a Service 
Request table in memory. The CCC subsequently uses 
this table to selectively retrieve, using a Priority 
Information Request message later described, infor- 
mation from only those ECUs requiring service. At 
a forward data transmission rate of 200 Kbps, a com- 
plete general poll request cycle of 65,536 ECUs typi- 
cally takes less than 20 seconds. 

The GLR poll is implemented by the CCC as 
follows. First, the CCC transmits a General Level 
Request Threshold ( tt GLRT u ) message. A typical GLRT 
message is shown in Figure 21a in accordance with 
the basic message format of Figure 19. The GLRT 
message has a SEND CNTL byte equal to 08 and is used 
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by the CCC to establish the response threshold level 
for the GLR poll, as earlier described. The response 
threshold is established by a level ( "LVL" ) byte 
contained within the GLRT message. The first two 
bits of the CTL byte of the GLRT message specify how 
the ECU should interpret the LVL byte. If the first 
two bits of the CTL byte are H 01", this is interpreted 
by the ECU to mean that the ECU should respond posi- 
tively (i.e., with two GPR bytes) to subsequent poll 
messages only if the level of the ECU's information 
is equal to the level set forth in the LVL byte. If 
the first two CTL byte bits are "10", this means the 
the ECU should respond positively to poll messages 
if the level of information to be sent to the CCC is 
equal to or less than the LVL value. 

After sending the GLRT message to establish 
the poll level, the CCC transmits one or more General 
Level Request Poll ( "GLRP" ) messages. A typical 
GLRP message is illustrated in Figure 21b in accord- 
ance with the basic message format of Figure 19. As 
shown in Figure 21b, the SEND CNTL byte of a GLRP 
message may be any value equal to 0, 1, 2, or 3. 
The SEND CNTL byte of the message specifies to the 
addressed ECU that the message is a GLRP message, 
and further specifies on which reverse channel (0, 
1, 2, or 3) the ECU should send GPR response bytes. 
If an ECU responds to the GLRP message with two GPR 
bytes on the specified reverse channel, this is inter- 
preted by the CCC as a service request from an opera- 
tive ECU as earlier described. If one GPR byte is 
returned, this is interpreted by the CCC as a response 
from an operative ECU not requiring service. If no 
GPR bytes are received, the CCC presumes the ECU to 
be inoperative. 
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3. Priority Polling Protocol 

The second or priority polling method is 
the so-called Priority Information Window ("PIW") 
poll. This second method establishes a priority 
"window" on the cable network such that any ECU hav- 
ing information to send to the head end which falls 
within the pre-established priority window will alert 
the head end of this fact on a predetermined priority 
service request channel in response to the receipt 
of any general polling request addressed to any ECU. 

Priority polling is enabled by a Priority 
Information Request Window Control ("PIRWC") message 
sent from the CCC. The PIRWC message, illustrated in 
Figure 22a in accordance with the format of Figure 19, 
is used by the CCC to set the ECU priority response 
threshold level. As shown in Figure 22a, a PIRWC 
message has a SEND CNTL byte equal to 9. A LVL byte 
of the PIRWC message specifies the priority response 
threshold level. The ECU interprets the LVL byte in 
a manner determined by the value of the bits in a 
control ("CTL") byte. Bits 0 and 1 of the CTL byte 
specify whether the ECU should respond if the level 
of its information is equal to the value of the LVL 
byte, or whether the ECU should respond if its level 
of information is equal to or less than the LVL value. 
In addition, bit 2 of the CTL byte specifies whether 
to turn the PIW function in the ECU on or off. 
Finally, bits 3 and 4 of the CTL byte specify on 
which of the four reverse channels the ECU should 
return a priority response. The values and functions 
of the bits of the CTL byte in one embodiment of the 
PIRWC message are set forth below: 
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PIRWC CTL BYTE 



Bl BO Function 

0 1 The ECU should respond to a 

priority poll only if the 
level of its information equals 
the value of LVL. 

1 0 The ECU should respond to a 

priority poll only if the 
level of its information is 
equal to or less than the 
value of LVL. 



B2 Function 

0 Set PIW in ECU off. 

1 Set PIW in ECU on. 



B4 B3 Function 

0 0 Return priority response on 

reverse channel 0. 

0 1 Return priority response on 

reverse channel 1. 

After a PIRWC message is transmitted to 
and received by the ECUs, any ECU with priority 
information corresponding to the threshold level 
established by the PIRWC message will transmit 
to the CCC on the specified priority reverse channel 
a general poll response (GPR) byte after reception 
of any general level poll message. The reception by 
the CCC on the priority reverse channel of a GPR 
byte (there may be more than one response from a 
plurality of ECUs) alerts the CCC that an ECU (the 
identity of which is as yet unknown, to the CCC) has 
priority information to send. Upon receipt of such - 
a priority response, the CCC transmits a series of 
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messages , described below, to disable the priority 
"window" and to locate within 20 milliseconds an ECU 
sending the priority poll response. 

Assuming for the moment that the CCC has 
identified an ECU returning a priority response 
(or requesting service in response to the earlier 
described GLR poll), the CCC obtains the information 
from the identified ECU by addressing a Priority 
Information Request ("PIR") message to the ECU. 
There are four PIR messages: PIRO, PIRI PIR2, and 
PIR3, having SEND CNTL bytes equal to 4, 5, 6, and 
7 respectively (Figure 22b). The PIRO, PIRI, PIR2 
and PIR3 messages cause the ECU to send its priority 
information to the CCC on reverse channels 0, 1, 2, 
or 3, respectively. 

In response to a PIR message, the addressed 
ECU transmits its priority information to the CCC 
using a Priority Information Request Response ("PIRR") 
message. The PIRR message allows an ECU to send to 
the CCC any of 256 different messages or values of 
numeric data for each drop associated with the ECU. 
A typical PIRR message is illustrated in Figure 22c 
in accordance with the format of Figure 20. 

As shown in Figure 22c, a PIRR message 
includes a REC CNTL byte equal to 0. A LEVEL ("LVL") 
byte specifies the threshold level assigned to the 
priority information which the ECU is transmitting 
to the CCC (the LVL byte will either match the level 
previously established, or be numerically less than 
that level, depending upon the information contained 
in the previously sent PIRWC message). Following 
the LVL byte is a CONTROL ("CTL") byte. The CTL 
byte specifies by the setting of bits 0-5 the drop 
or drops to which the priority information contained 
in the message relates. Each bit position 0-5 in 
the CTL byte is associated with a different ECU drop. 
For each drop as to which the ECU is sending priority 
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information, the ECU sets to "1" the corresponding 
bit in the CTL byte. Following the CTL byte are 
up to 6 bytes of data (Dn), each byte represent- 
ing a predetermined or "canned" priority message or 
numeric value with respect to a different one of the 
6 drops associated with the ECU and specified in the 
CTL byte* The message concludes with the usual CRC 
and FLAG bytes. 

Various divisions and definitions may be 
used for establishing the different levels of ECU 
priority information. For example, levels 0-7 may 
be associated with medical information obtained from 
medical monitoring devices attached to an ECU drop 
cable. Similarly, levels 16-23 may be associated 
with security information obtained from security 
devices attached to an ECU drop. Lower levels, such 
as levels 32-39, may be used by an ECU to inform the 
CCC of syntax or other errors contained in CCC mes- 
sages received by the ECU. Similarly, information 
such as ECU status information, subscriber requests 
for additional services, subscriber responses to 
interactive two-way services, and other information 
may be associated with other priority levels. 

The manner in which the CCC identifies an 
unknown ECU responding with a priority service request 
will now be described. 

The CCC identifies an unknown ECU having 
priority information for the CCC using a binary sort 
method. The binary sort method involves dividing 
the population of ECUs having sequential addresses 
in the range of 0 to n into first and second groups 
of ECUs having respectively a first group address 
range from 0 to n/2, and a second group address range 
from n/2 + 1 to n. The CCC then transmits a message 
to the first group to determine whether or not any 
ECUs in the first group have priority information. 
If the first group includes an ECU (still unknown) 
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having priority information, the CCC subdivides the 
first group into third and fourth groups in the manner 
earlier described, and sends a message directed now 
to the third group to determine whether or not any 
ECUs in the third group have priority information to 
send. If the third group includes an ECU having 
priority information, the CCC subdivides the third 
group into fifth and sixth groups and repeats the 
foregoing process. If the CCC at any time determines 
that the group (first, third, fifth, etc.) with which 
it is working does not have priority information, 
the CCC knows that the other respective group (second, 
fourth, sixth, etc.) must contain the ECU having the 
priority information. The CCC then transmits messages 
to and repetitively subdivides that group until, 
eventually, the CCC subdivides a group to a single 
ECU having priority information. As will be apparent 
to those skilled in the art, the foregoing binary 
sort, method in the case of 65,536 (2 16 ) ECUs requires 
no more than 16 iterations to locate an ECU having 
priority information. 

The messages used by the CCC in implementa- 
tion of the binary sort method in an embodiment of the 
invention are shown in Figures 23a-d* 

The CCC initiates a search for an unknown 
ECU having priority information using a Binary Sort 
Initialization ("BSI") message, shown in Figure 23a. 
The BSI message has a SEND CNTL byte equal to 10, 
followed by two bytes specifying (in low and high 
order parts) a binary sort high address ("BSHAL" and 
"BSHAH" ) and two bytes specifying (in low and high 
order parts) a binary sort low address ("BSLAL" and 
"BSLAH"). The BSI message is sent by the CCC fol- 
lowing receipt of a GPR byte on the priority infor- 
mation reverse channel. The BSI message is used by 
the CCC to turn the priority information window off, 
to specify the binary sort group high address, and 
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to specify the binary sort group low address. No 
response to the BSI message is expected from any 
ECU. 

After the binary sort is initialized with 
the BSI message, the CCC transmits a series of binary 
sort poll messages to locate an ECU having priority 
information to send. Each binary sort poll message 
turns the priority information window off and speci- 
fies a binary sort group address range. Upon receipt 
of a binary sort poll message, any ECU having priority 
information within the priority information threshold 
level and an address within the specified group 
address range responds by transmitting to the CCC a 
GPR byte on the priority information channel previ- 
ously established by the CCC. Three binary sort 
poll messages, shown in Figures 23b-23d, are 
utilized in one embodiment of the invention to 
define the binary sort group range. 

Figure 23b shows a Binary Sort Poll High 
and Low ("BSPHL") message* This message is used by 
the CCC to specify a binary sort group address range 
bounded between a low address and a high address. 
The BSPHL message has a SEND CNTL byte egual to 11. 
Following the SEND CNTL byte are two bytes specifying 
the binary sort high address ("BSHAL" and "BSHAH" ) , 
and two bytes specifying the binary sort low address 
("BSLAL" and "BSLAH"). Any ECU having priority infor- 
mation within the priority information threshold 
level and having an address within the low and high 
group address range specified in the BSPHL message 
responds to the CCC by transmitting a GPR byte on 
the priority information reverse channel. 

Figure 23c shows a Binary Sort Poll Low 
("BSPL") message. The BSPL message, having a SEND 
CNTL byte equal to 12, is similar to the BSPHL message 
except that the BSPL message specifies only a binary 
sort low group address ( W BSLAL° and "BSLAH" ) . This 
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message is used by the CCC to subdivide a group 
address range by modifying only the low address of 
the group range- The BSPL thus enables the CCC to 
subdivide a group address range without having to 
send both the low and high addresses of the range. 
Any ECU having priority information within the 
priority information threshold level and having 
an address which is greater than or equal to the 
specified group low address of the BSPL message and 
less than or equal to the previously specified high 
group address responds to the CCC by transmitting a 
GPR byte on the priority information reverse channel. 

Finally, Figure 23d shows a Binary Sort 
Poll High ("BSPH") message- The BSPH message includes 
a SEND CNTL byte equal to 13. In this message, two 
bytes specify a binary sort group high address 
("BSHAL M and "BSHAH" ) . This message is used similarly 
to the BSPL message to subdivide a group by modifying 
only one (i.e., the high) group address. Any ECU 
having priority information within the priority infor- 
mation threshold level and having an address which 
is less than or equal to the group high address of 
the BSPH message and greater than or equal to the 
previously specified low group address responds to 
the CCC by transmitting a GPR byte on the priority 
information reverse channel. 

4. Information Protocol 

When information, rather than a poll or 
status request, is transmitted from the CCC to an 
ECU, an informational protocol including a handshak- 
ing sequence is used to provide the CCC with posi- 
tive feedback that (a) the ECU received the message, 
(b) the message syntax was proper, (c) there were no 
transmission errors, and (d) the ECUs are operative. 
The handshaking sequence does not require the trans- 
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mission of lengthy formatted messages, thus minimizing 
the amount of time required to handshake with the CCC. 

The handshaking response to informational 
messages is a General Poll Response Verification 
("GPRV"), comprising one or two bytes of "11111111". 
If no GPRV is detected by the CCC, the CCC interprets 
this to mean that the ECU is inoperative. If a single 
byte is received, the CCC interprets this to mean 
that the message was not accepted by the ECU. If 
two bytes are received, the CCC interprets this to 
mean that the message was received by the ECU without 
error and that processing will occur. If a two-byte 
response is not received, the CCC will try a predeter- 
mined number of times (e.g., five) before logging 
and notifying the operator of an error. 

While preferred embodiments of the invention 
have been set forth for purposes of the disclosure, 
modification to the disclosed embodiments may occur 
to those skilled in the art. Accordingly, the appended 
claims are intended to cover all embodiments of the 
invention and modifications to the disclosed embodi- 
ments which do not depart from the spirit and scope of 
the invention. 
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726 


I 


dtvlct input 


control 






727 


t 












726 


t 








094E 


3C81 


729 


COO300I 


Id 


*«dat«0h 


0990 


9F 


730 






tMt 


• t 3 


0991 


9% 


731 






ft 


co«3l0 






732 


1 








0992 


6909 


733 






B 


cors 






734 


1 








0994 


3660 


739 


cc 


w310i 


diclr 


ii,n*00 


0996 


40 


736 






Id 


• t «h*0 


0997 


3ASC 


737 






out 


A, *ODlC 






736 


1 








09S9 


3939 


739 






MTt 


■puvsl, 3 






740 


1 








059B 


3B4& 


741 






clr 


*op06,0 






742 


1 








099D 


3036 


743 






sot 


*op06 t 3 






744 


t 








099F 


3640 


749 






• icJr 


il,h*00 






746 


1 








0961 


6SD9 


747 






b 


cor* 






740 


1 












749 


1 












790 


1 


d»vlc* output control 






791 


t 












792 


t 








0963 


3C81 


793 


e 


oa»B0l 


Id 




0965 


5F 


794 






t»»t 


*,3 


0966 


6569 


799 






b 


cc*4tl 



I port mvt 



t di»«bl» 

096S 3999 

096A 3C50 
096C 5C 
096D BS 



796 f 
797 



clr 



798 | 

799 co»410i Id 

760 t»«t 

761 b 



■puwl, 1 



a, dat*01 
».0 

CO«420 



\ Vlf OUtDU 

t kwy board 
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CP/n TLCS-47 ASSEMBLER V2. 2 



PASE IB 



LOC OBJ 


LINE 


SOURCE 


STATEMENT 




762 | 






056E 36AA 


763 


diclr 


il f 101010b 


0370 47 


764 


Id 


a, £01 lib 


0371 3F1C 


763 


St 


a«sirb 


0973 13 


766 


xch 


a, sir 


0574 3&6A 


767 


•ieir 


11, 101010b 


ntrol »rt«bl» 






* 




768 | 






0376 63D9 


769 


b 


cors 




770 | 






0378 36AA 


771 eo»420t 


diclr 


11. 101010b 


037A 46 


772 


Id 


*,C0110b 


057B 3F1C 


773 


St 


a, sirb 


037D 13 


774 


xch 


a, sir 


057E 40 


773 


id 


*, C0000b 


037F 3ASD 


776 


out 


a, *opld 


top 








ROM PftBE NO. 2 


2 * 






03S1 366A 


777 


•ieir 


il, 101010b 


ntrul dlMbU 










77B i 






09S3 63D9 


779 


b 


cort 




760 f 






03S3 36AA 


781 eosAili 


diclr 


11, 101010b 


turn At TO • * 

visa r j9 I a 


782 


Mt 


BpUVSl, 1 


diublt 










783 


id 


a, Ch» l 


038A 3FE3 


784 


St 


a,spu«k 


0380 3F24 


785 


St 


*, SpUCp 




786 | 






0S8E 2030 


787 


call 


rkes 




788 .| 






0590 6376 


789 


b 


eo»420 




790 | 








791 r 








79£ | pOM«r 


rslay 


control 




793 | 








794 , 






0392 3CB0 


795 eo*500i 


Id 


a, dats01 


0394 0E 


796 


tsstp 


zf 


0393 9C 


797 


b 


COS301 




798 | 






0396 3B34 


799 


clr 


*op04, 1 




800 | 






0596 3932 


801 


sat 


spusl,3 


ntly on 










802 % 






059A 63D9 


803 


b 


cor» 


039C 3B14 


804 | 

805 co*301i 


s*t 


*op04,l 


039C 3972 


806 | 
807 


clr 


spusl,3 


ntly off 










808 f 






03A0 63D9 


809 


b 


cors 




810 i 








811 | 








612. | elsar 


ds-vlc* 


display 




613 | 





I tlmsr 2 s 



t ksy board 



I powsr rslay on 

I powsr r*l*y cum 

I powvr rslay off 

I powsr rslay currt 
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CP/H TLCS-47 ASSEMBLER V2.2 



PASE 



11 



LDC 


OBJ 


LINE 


SOURCE 


STATEMENT 






814 


I 






03A2 


4F 


815 


eos680i 


Id 


a,£h'f 


03A3 


3F33 


816 




•t 


a, ldatsil 


03A3 


3F37 


817 




«t 


a, Idstll 


03A7 


3F39 


818 






*« Idassil 


03A9 


3F3B 


819 






a, Idaall 






820 


1 






flOQB 


3C36 


821 




in 

AO 


a, ldatn2 


03AD 


3627 


822 




or* 


a, tail lb 


03AF 


3F36 


823 




St 


a, ldatn2 






824 


1 






0331 


3C3& 


823 




Id 


a, ldatl2 


03B3 


3827 


626 




or 


a,£0Ulb 


03B3 


3F30 


827 




St 


a, ldat!2 






828 


1 






OSB7 


3C3A 


829 




Id 


a, ldas*2 


03B9 


3827 


830 




Of 


a, £011 lb 


03BB 


3F3A 


831 
832 




St 


a, ldas*2 


03BD 


3C3C 


833 


1 


Id 


a. Id as 12 


03BF 


3837 


834 




or 


a, £011 lb 


Run * 


*Hdc NO* £3 










osci 


3F3C 


833 




St 


a, ldasl2 






836 


1 






05C3 


99 


837 




b 


COTS 






838 


t 










839 


1 










840 


I d»vic 


» display control 






841 


1 










842 


1 






esc4 


3C60 


843 


CO0700I 


Id 


a, data01 


esc6 


0E 


844 




tntp 


if 


05C7 


92 


843 




b 


cos 701 


escs 


3C33 


B46 
847 


1 


Id 


a, displw 


05CA 


3823 


848 




or 


a, £091 lb 


9SCC 


3F33 


849 




St 


a, dispiM 






830 


1 






03CE 


2339 


831 
832 


eo*763i 


call 


flash 


03D0 


99 


833 


1 


b 


cor* 


05D1 


99 


834 




b 


cors 






833 


1 






05D2 


3C33 


836 


co»701i 


Id 


a,dlsplw 


03D4 


383C 


837 




and 


a, £1 108b 


&3D6 


3F33 


838 




St 


a, dlsplw 






839 


1 






03D8 


8E 


660 




b 


COS703 






661 


1 










662 


t 










863 


I rttum 








664 
663 


f 
t 







1 display sts-ady 



I display flashing 



t display steady 
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PAGE 12 



LOC OBJ LINE SOURCE STATEMENT 



03D9 3974 


666 


corvt 


clr 


spuvdM, 3 


rut a • 












667 


1 






03DB 6433 


666 




b 


ma 14 




669 


f 








670 










671 


1 








872 


1 kayaean 






873 


1 








674 


1 






03DD 3993 


873 


Ml3l 


tHt 


apuval, 1 


03DF A4 


876 




b 


ma 130 




877 


I 






05E0 3969 


878 




clr 


•puval« 2 




879 


1 






03E2 6437 


860 




-b 


nalS 




661 


1 






03E4 2100 


682 


M130I 


call 


kvy* 




663 


1 




apuval*2 


03E6 3965 


864 




clr 




863 


t 






OSES 6437 


666 




b 


Dial 3 




887 


1 








866 




and 





ASSEMBLY COMPLETE, 0 PROGRAM ERROR 19) 



i 

i 

i 
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CP/M Tl.CS—* 7 ASSEMBLER WE. 2 

PRBE 13 













SYMBOL 


TABLE 












COE180 


esis 




C0E118 


852B 




COFf 9ft 


8927 




C0E288 


8934 




COE210 


0343 




COE220 


0941 




tUC<9v9 


894E 




COE310 


8394 




COE488 


8363 


• 


COE410 


836A 




COE41 1 


8969 




C0E428 


897B 




co£988 


©352 




COE581 


899C 




COE688 


89A2 




COE780 


89C4 




C0E781 


0302 




CUk 783 


89C£ 




LUC?OU 


849E 




COEA88 


84A4 




C0EA81 


04C6 




COEA02 


84DF 






04E6 




C0EA18 


84CC 




COEB88 


04ED 




COEX0 


04F5 


* 


COftMAD 


8813 




CtWMAH 


8019 




comm. 


0014 




CORE 


03D9 




DATA8H 


8061 




DATA8L 


8860 




DATA1H 


8063 




DATA1L 


8882 


♦ 


DATA2H 


8889 


• 


0ATA2L 


8884 


* 


DATA3H 


8867 


* 


DATA3L 


8086 


* 


DATA4H 


0889 


* 


DATA4L 


8066 


* 


DATACT 


8200 


• 


DCH 


00FE 


* 


DCL 


88FC 


• 


DISPA 


8832 


« 


DISPH 


0031 




DISPIW 


8034 


• 


DI9PL 


8038 




DISPLW 


8033 




EIRB 


eoic 




FLASH 


8390 


• 


INCOTH 


888C 


» 


INCOTL 


008A 




INCOTM 


00BB 


• 


KEST 


8822 




KEST8H 


8843 




KE5T8L 


8842 


« 


KEST1H 


8043 


* 


KEST1L 


8044 


• 


KEST2H 


8847 




KEST2L 


8846 


« 


KEST3M 


0049 




KEST3L 


8846 


• 


KEST4H 


884B 


*> 


KE5T4L 


804A 


* 


KEST3H 


8840 


• 


KEST5L 


804C 


• 


KESTBH 


0021 


* 


KE8TBL 


8020 


• 


KEY MO 


0829 




KEYNN 


882A 




KEYOD 


882B 


• 


KEY ON 


882C 




KEYS 


0180 


• 


KEYS8 


8250 


* 


KEYSC 


888E 


* 


KEYT 


8300 


• 


KEYTB 


88C8 


♦ 


LCICOT 


0000 




LDASL1 


803B 




LDASL2 


003C 




LDASN1 


0039 




L0ASK8 


003A 




LDATL1 


8037 




L0ATL2 


0038 




LDATW1 


0839 




LDATK2 


8836 


• 


LOISP 


8B00 




LECOTH 


808F 




LECOTL 


880D 




LECOTM 


886E 




LEDD 


8310 


* 


LZ0VF1 


8688 


• 


LI0VF2 


0D00 


• 


LRENO 


8E80 


• 


LVLFEX 


0C00 




MA18 


83E9 




miw 


844B 




MAXl 


0440 




HA 1 2 


0469 


• 


MA 128 


8450 




MAI3 


09OO 




HAI30 


89E4 




HAI4 


0493 




MA 13 


0437 




KAI61 


0460 




MAX62 


8463 




MAIN 


83E0 


* 


0VER2A 


8872 


• 


0VER2H 


0O71 




0VER2L 


0870 


* 


OVERA1 


0012 


» 


0VERM1 


8011 


« 


0VERL1 


0010 


» 


PAR ITT 


080C 


* 


PARITY 


088B " 




ROS800 


8515 


• 


READC 


0828 


» 


READN 


8027 


• 


REHO0 


8860 


• 


REHD1 


8061 


• 


RENDS 


8062 


• 


REMD3 


8863 


• 


REMD4 


8864 


• 


REMD3 


8069 


* 


REHD6 


0866 


• 


REMD7 


8867 


• 


REnQA 


886A 


• 


REMOH 


8069 




RENOL 


0868 




RKCE 


8898 


• 


RNH 


886B 


• 


RNL 


8860 


* 


RNH 


086C 




RWRPCH 


88CA 


• 


RURPCL 


88C6 


• 


RURPCM 


88C9 




5ERVRC 


080P 




SPUCP 


0824 




5PUSH 


8003 




SPUSK 


8823 




SPU5L 


8802 


• 


BPUTT 


8016 




SPUVDfl 


0804 


• 


SPUVSM 


0800 




SPUVSL 


8009 




5PUVUH 


8881 




SPW 


80FF 


* 


5PWB 


08C7 


* 


TABLE 


0800 


* 


TIMR2H 


88FA 


• 


TXI4R2L 


88F6 


» 


TIMR2M 


88F9 




TIMRHN 


08F6 


• 


T1MRH0 


801B 




TJWRLN 


80F4 


• 


TIMRLO 


8819 




TIMRMN 


88F3 


• 


TlHRmO 


001A 




VLFC 


000A 


• 


VLFEC 


0016 


* 


VLFRB 


8889 


» 


VLFTB 


8886 


* 


VLFTH 


8807 


* 


VLFTL 


8806 


* 


VLFXA 


8832 


• 


VLFXH 


8891 


♦ 


VLFXL 


8898 


• 


UARPCL 


80C4 


• 


UARPCm 


08C9 


• 


URXTEH 


8826 


• 


URZTEN 


0829 
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CP/M TLC9-47 ABSfeMBLER VH. 2 



LOC OBJ 



LINE 



1 t- 

e i 

3 t 

4 I 
3 I 

6 ! 

7 | 

a i 

9 r 



PAGE 1 
SOURCE STATEMENT 



7. 1953. 



liovfi.iM vi* 0 

CTMP4740P) 
vlf eoJH»unlc*tion . routine 



•nollst 
•list 



296 II 



ROM PAGE NO* 0 



0010 




297 




h'010 




1 routine table 


0010 




298 














299 | 








1 start bit detect 


0010 


66B2 


300 
301 | 


b 


r0 




0012 


G6FC 


302 
303 | 


b 


ml 




1 ai bit detect 


0014 


6719 


304 


b 


rc* 




1 addrtit detect 


©016 


673E 


309 | 
306 
307 | 


b 


ref 




1 cDratnd d*t»et 


0016 


6704 


308 
309 | 


b 


rep 




1 parity in 


001 A 


67EE 


310 
311 | 


b 


tr* 




1 »«ck» or *neck* 


001C 


67FA 


312 
313 | 


b 


rtrstn 




t stop bit in 


001E 


6834 


314 
319 | 


b 


rstd 




1 daray to rcttab 


0020 


6836 


316 
317 | 


b ' 


rcstab 




1 stop bit in 


0022 


6841 


318 
319 t 


b 


rtfd 




t date in 


0024 


6871 


320 
321 | 


b 


rdp 




1 parity in 


0026 


687F 


322 
323 | 


b 


tdacfc 




1 1 ack» or f nack 1 


002S 


6865 


324 
323 | 

326 mi 

327 | 


. b 


rdast 






B02A 


68C2 


326 
329 t 


b 


t0 




t transmit 
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CP/H TLCS-47 ASSEMBLER V&2 



PAGE 



LOG OBJ 


LINE 


SOURCE STATEMENT 






902C 66EB 


330 


b tdl 


t 


data out 




331 








0O2E 68F1 


332 


b tral 


r 


datact 




333 








0038 6909 


334 


b rdMy 


t 


daay to rem 




33S 








0032 6912 


336 


b tde 


i 


data out 




337 








0034 6930 


338 


b tp 


i 


parity out 




339 








0036 693E 


340 


b tlci 


i 


■lei» bit out 




341 






0038 6944 


342 


b rtaefc 


t 


racaiva f »ck» 




343 








093A 6983 


344 


b tat 


i 


out * atop* 




343 








003C 6989 


346 


b rat 


« 


racaiva 'atop* 




347 










348 


it ttitmtiimiimiiittttti ititttmtti 






349 









ROM POSE NO. 24 



3S0 
391 
332 
333 



0600 3896 
0602 3FX2 
0604 2910 



0606 3C1B 
O608 3FF6 
060A 3C1A 
O60C 3PF5 
O60E 3C19 
0610 3FF4 



0612 3980 
0614 B9 



al 



0613 3900 
0617 A3 



337 
338 
339 
360 
361 
362 
363 
364 
363 
366 

367 t 

368 | 

369 | 

370 | 
371 
372 

373 | 

374 t 
373 | 

376 | 

377 t 
378 
379 



It 
a 



0618 38C0 



381 



org 


h*60O 




rag i star push 


•at 

ovfli at 
itch 


*op06,9 
a* oviril 

hi, ovarii 




t ivtrt 


• ■tart 




Id 
at 
Id 
at 
id 
at 


«, t iwrho 
a« t larnn 
a.tiamo 
a,tiar*n 
a, tiarlo 
a t ti*rln 






cftack 


aoda 

I normal or not 




taat 

b 

- 


•puvah, 0 

vlfOOl 




f ensck 

1 


aoda 

i tranaait or ? 


tot ) 


t 

taatp 
b 


souvah, 1 
vifoie 




t 

taatp 


*1dOO,0 





rout ina for abnorra 

mod 



rout ina for tranmn 



0167237 



120 



CP/W TLC9-47 ASSEMBLER V2.2 



POSE 



LDC OBJ 

061A 9E 

061B 3979 
061D AD 

061E 2F1B 
0620 3939 
AD 



9623 3986 
8625 AB 

0626 2F1C 

0626 3B76 

0&2A AD 

062B 3B36 



esao 3CFF 

062F 3FC7 

0631 40 

0632 3FFF 

0634 2A 



0635 39D4 
nting ? 
0637 6647 

0639 39E4 
063B 6634 

063D 3SFI 
063P AE 



LINE 

382 
383 f 
384 
385 

386 | 

387 v 
388 
389 

390 | 

391 | 

392 | 



SOURCE STATEMENT 



elr 
b 

'Ifirai add 
b 



vine* 

vlfrb,3 
vlf200 

parity, *h»l 
vlfrb,3 

vifaeo 



data out 



( vlf010 > 



399 
396 | 
397 
398 | 
399 

4«B 
481 | 



403 f 

404 | 
403 f 

406 |* 

407 v 
408 
409 | 
410 
411 
412 | 
413 

414 | 

415 r 

416 | 

417 1 

418 | 



routine for Abnormal mod* 
( vlf 000 > 



419 vlfOOil teetp 
b 



420 
421 | 
422 
423 
424 | 
425 
426 
427 | 



tHtp 

b 

twtp 



ROM POSE NO. 23 

0640 3994 

0642 40 

0643 3A6C 
0643 66AD 



428 vlf005t eet 

429 Id 

430 out 

431 b 

432 | 

433 | 



mpuvdMt 1 

vlf002 

spuvdm«& 
vlf003 

BpUVUttf 3 

vlf004 



•puvdra, 0 
a, Ch»0 
, %ople 



vlf300 
-1200 bit counted 



tdata -'1* 
to warp 

parity counter inc 
to warp 



tnt 

b 


vlftb,0 
v If Oil . 




Add 


paritt t «h»l 


t parity count 


clr 


*op0£«3 


| vlf output data » 


b 


vlf200 


1 to warp 


Mt 


«oD06,3 


1 vlf output data • 


warp r 


-out in* ( vlf2O0 > 




Id 
»t 


a^apwb 




Id 
»t 


a,£h»0 


1 «pm changing' 



warp 



12B0 bit time cou 

branch on * yee» 

10*ec couting ? 
branch on " yee 1 

framing error ? 
branch on * ye* 1 



I cry enable on 

I timer atop 

I to return routine 
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PAGE 4 



LDC OBJ 



0647 3934 
ountlng* 
0649 3941 

ata» 

0&4B 39S1 

* data* 

0640 3921 

on 

064F 3900 
06S1 3930 

0653 60 



0694 3931 
06S6 3964 
ting* 

0656 3C23 
065A 3F24 



065E 4F 
06SF 3FF6 

0661 47 

0662 3FF3 
0664 4C 
0669 3FF4 

0667 44 
0666 3A6C 



ng 



066A 3979 
066C 66AD 



066E 3C16 

0670 00 

0671 6603 

0673 3CS3 
0673 OF 
0676 6609 

0676 3BS0 
067A 6696 

0&7C 40 
0670 3F33 

067F 4F 



LINE 

434 
439 

436 
437 

438 
439 



441 
442 
443 
444 
449 

446 
447 
446 
449 
499 

491 
433 
433 
434 
493 
436 
437 
498 
439 
460 
461 
462 
463 
464 
463 



467 
468 
469 
470 
471 
478 
473 
474 
479 
476 
477 
47B 
479 
480 
481 



462 | 
483 
484 
489 | 



SOURCE 


STATEMENT 


i clr 


souvdm, 1 


elr 


• pUVUK, 0 


elr 


SpUVUM, 1 


Mt 


tpuvua, 2 


Mt 


spuvaft, 0 


elr 


•puvih, 1 


b 


Vlf0O9 




1 Mt 


■puvtuS| 3 


clr 


souvde, 2 


Id 


a, mpusk 


•t 


a,spucp 


call 


rkca 


Id 


a,*h»f 


•t 


a, t ierhn 


Id 


e«*h»7 


•t 




Id 


a, th* c 


•t 


a, t iarln 


Id 


a, <h*4 


out 


a^Xoelc 


elr 


spuvsl, 3 


b 


vlf300 


fraaing 


error- bit 


i Id 


a, aputt 


cmpr 


a,Sh'0 


b 


vl0O40 


Id 


a v trim 


cmpr 


a,Ch'f 


b 


v 10060 


tnt 


*ip80,0 


b 


v I 0030 


Id 


e,£h»0 


St 


a, fraaa 


id 


a,£h'f 



I clear '1200 bit c 

{ clear * previous 

I command mreda d 

I clear » previous 

I command require 

t •command Inhibit* 

I sat normal mode 

I met recelva 



I branch on 

I 'set cry enable 



I set framing error 
f dear 9 10sec coun 



I libit timer tttti 

I l*st intr. enable 
I to return routine 
-t 



ROM POSE NO. 26 
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PA8E a 



LOC OBJ 


LINE SOURCE 






0660 3FF6 


487 


st 


a, tionrhn 




0682 47 


488 


Id 


a, JCh* 7 




0683 3FF3 


489 


st 


s« t iwrsn 




0689 4C 


490 


Id 


* 9 £h'c 




0686 3FF4 


491 


■t 


a, tinrrln 






492 f 








0688 AD 


493 


b 


vlf300 






494 | 








0689 3B80 


493 v!0060t 


tsst 


*lp00,0 




066B 98 


496 


b 


V 1005S 






497 | 








1 clssr * TrsinxnQ sr 


068C 3971 " 


498 


clr 


spuvum, 3 


por* 

068E 3321 


499 


SSt 


spuvum, 2 


1 %wt * corastAvtd inni 


bit* 








1 clssr * prsvious c 


0690 39S1 


500 


clr 


•puvua, 1 


esmsnd 












• 301 | 






1 rsquirss an mum** 


ST* 








; clssr 'prsvious c 




502 1 


clr 


spuvum, 0 


own And 












503 | 






1 nwdi dsts v 


0692 393© 


504 


clr 


spuvsh, 1 


1 sst rscsivs mods 


0694 39Q0 


505 


%mt 


spuvsh, 0 


1 sat normal roods 




506 f 






t to, 'sst cry snsel 


0B96 6649 


507 


b 


vlf003 


s» 


sea t 








0698 4F 


509 v 10C30I 


Id 






0699 3FF6 


510 


*t 


a, t inrhn 




069B 3FF3 


311 


st 


a* tiwntn 






512 | 








0690 3FS3 


313 


st 








314 | 








069F 4* 


313 


Id 


*«2h»a 




0&A0 3FF4 


516 


mt 


*, tlnrln 






317 | 








06A2 AD 


518 


b 


Vlf300 






519 | 








06A3 40 


320 v 100401 


Id 


**£n*0 




0&A4 3F18 


•321 


st 


s+sputt 




06A6 3BC0 


522 | 
523 


tsstp 


%ip00,0 




06A8 AD 


524 


b 


vlf300 




06A9 4F 


523 1 

526 


Id 






06AA 3F33 


527 


st 


s,frs»s 




06AC 98 


328 l 
329 


b 


V10030 






530 | 










331 l 






1 




532 « 


rstun 


n rout ins ( vlf300 ) 


I " 




533 | 






I- 


0&AD 3C12 


534 vl f300i 


Id 


a, ovarii 


I 


06AF 2910 


533 




hi, ovsrll 


1 pop rsgistsr 




336 | 








0&B1 2B 


337 


rsti 








338 | 
















1 




540 | 


R0 rout Ins 


1 
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PAGE 6 



UOC OBJ 



06B2 3BC0 
06B4 66C2 



0GBfi 393S 

06B6 3961 
hibit* 

068A 3944 

t 

06BC 3B36 



068C CI 
e6BP E2 



LINE 

541 
542 
943 
S44 
543 
546 

347 
546 
349 
359 
331 



SOURCE STATEMENT 

< In start bit ) 



534 



ttttp 
b 



sot 

elr 
clr 

Mt' 



start bit 
*ip00,0 



357 



566 f 



ROM PAGE NO. 27 
©6C0 41 561 

tlMi 



Id 
Id 



Id 



spuvsl, 3 

SpUVUJB, 2 

spuvdM, 6 

*op06,3 

Mt intr. 

h,*h*l 
l v 0h*0 



a,£h*l 



563 
564 



06C1 2A 



06C4 69 



365 rO»ea 1 1 r*t 

I 

I 

9*009801 ttft 

b 



06C6 61 

06C9 3940 

06CB 3994 

0&CD All 
snablo' 



06CE 3C6C 
06D0 3FP6 
0602 3C6B 
06D4 3FF3 
06D6 3C6A 
06DB 3FF4 



567 
566 
569 
570 
571 
572 
573 
374 
573 
576 
577 
976 
579 
560 
561 

562 
563 
564 
565 
566 
367 
566 
569 
590 
391 
S9E 



Id 
out 



r01000t clr 

tHt 

b 



start bit net found 

spuvdsj, 0 
r01000 

a,Ch'0 
a, *opic 

r00901 
spuvsh, 0 
•puvds, 1 
r01116 



I 
I 

I 1200 bit counting 
f 

r01100t Id 4, incoth 

st a, t iarhn 

Id a, inceta 

st a, tisran 

Id *, ineotl 

st a, tlvrln 

t 



t it mas not •start 



t Mttmal intr. 

inhibit 

f clwar • command in 



? el»ar • cry •naolo 
I port sot 
-1 

I to Roi rout in* 
| n»*t intr, 1 bit 



I cry snabis 7 

I tintari stop 

t to rs na rp 

I to abnormal mods 

( wust dstftct ' cry 
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PAGE 



LOC OBJ 



LINE 



SOURCE STATEMENT 



ACna AA 


SS3 




Id 


*,Ch'6 


St&DB 2hoC 






out 


A« KOplB 




S93 


1 






B&DD 3t*3o 


■QC 




S*t 






997 


9 








JTO 


1 , atun 










9 






06DF 3CC7 


CAA 


renin 


Id 


a,»pwb 


0&E1 3FFF 


601 




St 


•t«pw 




_ 

owe 


I 






96E3 3C12 


603 




Id 


A, ovsr Al 


06E3 2910 


604 




MCfl 


hl,owrll 




60S 


9 






06E7 3B46 


606 




clr 


*op06,0 




607 


9 






06E9 29 


608 




rsti 






609 


9 






06EA 3C8C 


610 


rfelllOi 


Id 


a, lncoth 


06 EC 3FF6 


611 




st 


a,tl«rfm 


0£EE 3C8B 


612 




Id 


' a* incota 


06F0 3FF3 


613 




st 


a, ttsrftn 


©6F2 3CSA 


614 




Id 


a, lncotl 


06F4 3FF4 


615 




st 


a« tiarln 




616 


1 






06F6 44 


617 




Id 


4,<h>4 


06F7 3A0C 


616 




out 


a, *oplc 




619 


9 






06F9 3B3& 


620 




fttt 


«ep0£,3 




621 


9 






Q&FB 9F 


622 




b 


r0llii 




623 


t 








624 


mtiii 


9999999999999 99999 99 9 999 999 9999999 




625 


19 999999 919 9119191999999 9 91999 999999 99991 




626 


9 








627 


9 




9 




626 


9 


Rsl rout in* 9 




629 


9 




< in mi bit ) 1 




630 


9 




: j 




631 


9 








632 


9 






eSFC 39F9 


633 


mil 


tastp 


vlfrb,3 9 


06FE 670F 


634 




b 


rnl0O0 9 




633 


9 








636 


9 


»CO«BM 






637 


9 






ROM PAGE NO. 28 








0700 CI 


638 




Id 


fc, *h* 1 9 


0701 E4 


639 




id 


i t cn»4 9 




640 


9 






0702 40 


641 




Id 


a,£h*0 


0703 3F16 


642 




st 


a,vlf*c 9 


eisar 












643 


9 






070S 3941 


644 




clr 


spuvua, 0 9 



'data' from ECU 
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LOC OBJ 
0707 3931 



07 09 CDOB 
070B 2D0Q 



070D 41 
in* 



B70E 8A 



0719 2F1Q 

071B 2E3A 
07 ID 04 



07S6 3C09 
0720 07 
0731 3B37 



LINE 

643 | 
646 

6*7 | 

646 I — 

649 | 

630 | 

631 nalOOit •% 

632 at 

633 | 



SOURCE STATEMENT 
elr wpuvwa, t 



parity A VUF counter 
cl*ar 



Ch»0, parity 
«h'O t vlfc 




fro* ECU 



n**da data* 

' prav iotts comnand 
raqulr** an arm 



parity count mr 
* VLF counter cl 



n*wt intr. lbit t 



O70P 


3961 


. 663 


r-Mieeoi 


taat 


mpuvua, 0 






0711 


93 


666 




b 


r*ie03 


1 


not n**d data 






667 


1 








07ia 


ca 


666 




Id 


h,Cn*2 






0713 


ES 


669 




Id 


l.Ch'2 


1 


to Rdd rout in* 






679 


1 






0714 


69 


671 




b 


rmiOOl 


1 


to parity cl»*r 






672 


t 












673 




not l 


rwvd 'data* 


— — 1 








674 


f 








0713 


Cl 


673 


rwi0O3l 


Id 


h,*n*l 






0716 


EE 


676 




Id 


l,£h** 




to Rsto rout in* 






677 


1 








0717 
im* 


43 


676 




Id 


*,£r'3 


X 


n*xt intr. 9bit 






679 


1 










0718 


BE 


660 




b 


nalOOS 


1 








661 


1 











662 ItttllttUlttltMUUtltttf III lllltllittl 

663 lit IIMIMIIMIIUMlltf milt |f iMittl II 

664 | 

683 i- . 

686 | Rea rout in* | 

667 | ( in comsand r*e*iv* > | 

666 | 
669 | 



690 rcai 

691 | 
692 
693 
694 f 

693 | 

696 f 
697 

698 
699 



vlfc,*h»l 
vlfe,Ch*3 



Id 



•ddraaa etiack 

*«vlfrb 
a 

a«£h'7 



vlf count *r 

l ncr*am*nt 



vlfc O 3 
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PAGE 9 



LOC OBJ 
0723 '3F13 

0729 3A20 

0727 07 

0728 07 

0729 3B33 
072B 3802 

0720 3E13 
072F BA 



0730 CI 

0731 EG 

0732 41 



0733 2A 



0734 3C09 

0736 07 

0737 3F09 

0739 BS 
Imm 



073A CI 
073B EE 

073C 42 
073D B3 



LINE 

700 

701 | 

702 

703 

704 

70S 

706 

707 i 

70B 

70S 

710 | 

711 1- 

712 f 

713 f 
714 
713 
716 | 



SOURCE STATEMENT 



st 



in 



*ipOO v * 



a,£h'3 
a, £h*2 



rcaOOl 



rmxt intr. 



*ddrsss 
Mtehsd 



Id 
Id 



717 rc«002i Id 



716 f 

719 | 

720 | 



l f £h»6 
a,£h'l 



T-eaOOOi Id 



721 rc«003t 

722 | 

723 | 

724 | 
723 
726 
727 
72B | 
729 



730 | 

731 i- 

732 | 

733 | 



rp 

shift 
a, vlf rb 
a,vlfrb 
rc»002 



rwxt intr. «ddi-M 
aiss aatehsd 



I addrsss In 

I spu addrsss 

I address ctieek N6 



I to Rg? rout ins 
I tmnt intr. lbit t 



irp 



t shift 

I next intr. Ibtt t 



073E 2F1A 



734 rcaOOlt Id h,*h»l 

733 Id l,*h»s - 

736 | 

737 Xd a,*h»2 
736 | 

739 | 

740 b rc»003 I 

741 | 

742 MtiMmwumitniinmniiMumm 

743 itlllltf Itllltlf tttlltlf f Hlllt'fltUIUlI 

744 | . 

743 | — " 1 

746 t rout Ins * 

747 | < in command rtctivi ) | 

746 | ' 

749 | 

750 | — data sst I 

731 f 

732 rcf i *dd vlfe f Ch»i I 

733 | 



% to R«td 

I next intr. 
6 bit tins 



VL-F count tr 
incrsansnt 
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PAGE 



10 



t-OC OBJ LINE 
ROM PftQC NO. 29 



0740 2E7A 

0742 0£ 

0743 8P 

0744 2E6A 

0746 0E 

0747 94 



0740 3C09 
074A 87 
074B 3F09 



074O 41 
lM 



674E 2A 



074F 3C09 
0731 3F14 

0753 BD 



0754 3C09 
0736 07 
0757 07 
0756 07 
0759 3831 
075B 3622 
075D 3F1S 



075P 3FFD 
0761 3C14 
0763 3FFC 

0765 4P 

0766 3FFE 

0766 33 
0769 3F2S 
076B 32 
076C 3F27 

076B DO 
076F OE 



754 



756 
737 , 
756 
739 
760 

761 $ 

762 | 
763 
76* 
765 

766 t 

767 t 

766 $ 

769 refOOBi id 



t**tp 

b 



SOURCE STATEMENT 



vlfe,£h»7 
zf 

rcfOOO 

vlfc,Ch*6 
Zf 

i-cfOOl 



a, vlfrb 
«, vl f rb 



tntp 
b 



Id 



rmnt tntr. 

a,cn'i 




I branch on 

C Oaun anfl hi 



} branch on 

raad function 

I 
f 

I data mm* 

\ nmnt lntr. lbit t 
-I 

-I 



I to rm*t Intr. 
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CP/H 7LC8-47 ASSEMBLER V2.8 

PftBE 11 



LOC OBJ LINE SOURCE STATEMENT 



9770 BC 


807 




b 


rcf 100 




806 | 










609 | i 


read c 








610 f 








0771 3901 


611 




Mt 


■PUVUM, 0 


and need data 












618 | 








0773 40 


813 




Id 


a,*h»0 


0774 3F28 


814 




St 


a« reade 


et 












819 | 










816 t~ 




out 


•mark' * 




617 | 






next address 




818 l 








0776 3B76 


819 ref00Si 


clr 


*op06,3 




880 | 








0778 CI 


881 




Id 


h, Zh 9 1 


0779 E8 


888 




Id 


l t Eh«0 . 




683 | 








077« 40 


884 




Id 


a,£h*0 




689 t 
68£ | 








077B BE 


687 




to 


rcf ©06 


• 


628 | 










689 »- 




writ* eoewand 7 




630 t 








077C 3C8S 


631 reflOOl 


Id 


a, writer* 


077E D0 


638 




cmpr 


a,cn*e 


077F OE 


833 




ttttp 


zf 


ROM PAGE NO. 30 








0760 6775 


834 




b 


refO05 




639 | 










636 |- 




writ* eoemand 




837 | 








0788 OF 


638 




ctnpT* 


a,*h»f 


0763 OS 


639 




testp 


zf 


0764 BS 


840 




to 


rcf 110 




641 « 








0765 3914 


848 




Mt 


ipuvdHf 1 


and require 












843 | 








0787 2D1D 


644 




at 


Ch» l t lcicot 




645 | 








0769 Dl 






ctapr 


a* £8001 b 


0780 98 


6*7 




b 


rcf 120 


* 


646 t 










649 | 










850 | 


read 


sou statu* cownand 




651 | 








078B 41 


658 




id 


a,£h*l 


078C 3F84 


653 




St 


a, spucp 




654 | 






a, spusl 


076E 3C0S 


655 




Id 


0790 3F06 


656 




St 


a,vlfti 


0798 3C03 


857 




Id 


a, sousn 


0794 3F07 


858 




St 


a, vlfth 



1 need not- reading 
I set previous com* 
I reading counter s 
■1 

{ out ♦mark 1 

I to Rep routine 

% next intr. 1/8 
bit tine 

t to re— warp rout in 
-1 



t to Rep routine 
— I 

f conditional poll 
t set previous eowm 
answer 

I 'read device data 

COfltStSTtd 
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12 



LOC 


OBJ 


LINE 




SOURCE 


STATEMENT 






699 


t 






0796 


6776 


860 




b 


rcreas 






861 
862 


1 










863 


I 

t rtid 


dvvict 


data lows ihJ 






864 


t 






0798 


3C48 


869 
866 


1 

rcfieoi 


Id 


a, kaat01 


079A 


3F06 


867 




St 


a, vlrfcl 


079C 


3C43 


868 




Id 


a, ksst0h 


079E 


3F07 


869 




St 


AtVlfth 






870 


t 




07O0 


3C23 


67! 




Id 


a, spusk 


07A2 


0E 


872 




tsstp 


if 


07A3 


ne 


673 




b 


refl» 






674 


1 






07A4 


3F24 


679 


St 


s*spuep 


07 A6 


40 


876 




id 


a,£h»0 


07P7 


3F17 


877 




St 


a, spufr 






676 


1 






07O9 


44 


879 


ref l£2l 


Id 


a,«h»4 


07QA 


3F26 


888 




St 


a, writ ah 






881 


1 




07 AC 


6776 


BCNC 


b 








863 


1 






07 AE 


88 


884 


reflZls 


ine 


a 


07OF 


3F24 


889 




St 


s«spucp 


07D1 


4P 


886 




Id 


a,*h»f 


07B2 


3F17 


867 

AAA 




St 


a« souff 


07B4 


A9 


WW 
889 
890 


1 


b 


rcflZB 






691 


• 

t conditional 


eoll 






692 


1 






07BS 


3C42 


893 


fXfllOl 


Id 


a, tesst91 


07B7 


3P06 






St 


a* vlftl 


07B9 


3C43 


899 




Id 


a, ksstOh 


97BB 


3F07 


896 




St 


a.vlfth 






897 


1 






0780 


41 


898 




Id 


a«t7»«l 


07BC 


3F0D 


899 




St 


a, lei cot 


ROH PASE NO* 31 










07C0 


3FE4 






St 


a* spucp 






901 


1 






07C2 


3876 


908 
903 




elr 


Kop06» 3 


07C4 3924 


904 


1 


sst 


souvdm, 1 






909 


1 






07C6 


3C23 






Id 


a, spusk 


07C8 


0£ 


907 




tntp 


xt 


07C9 


6F 


908 
999 




b 


refill 


07CA 


40 


910 


t 


Id 


a,Ch'0 



I no kay «trok» 



t data in 
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PAGE 



13 



LOC OBJ 

07CB 3F17 
07CD 6776 

07CF 4F 
C7DO 3F17 
0702 6776 



07D4 39CB 
07D6 A9 

07D7 3C29 
07D9 DF 
07DA 01 
ell 

07DB 2E0F 
07DD Al 

07DE 3954 
amand 

07E0 A9 

07E1 3948 



07E3 3910 



07E9 CI 
07E6 EA 

07E7 40 



07E8 SA 



07E9 3921 
bit* 

07EB 390B 
07ED 
07ED A3 



LINE 
911 

912 

913 t 

914 refill! 
919 

916 

917 | 

918 1 

919 | 

920 | 

921 | 

923 I 

923 | 

924 reps 
92S 



SOURCE STATEMENT 



•t 

b 

Id 
st 
b 



a, apuff 

a, spuff 

rcf00S 



t no kayatroka 



Rep rout in* 



and raad 



1 

> I 
1 



twtp parity,© 
b rcp008 



1 



927 
928 



930 f 
931 
932 
933 | 
934 



Id 

crapr 
b 



b 

elr 



a, wrltvn 

a v cn a r 

rcplCO 



**rvrc,Ch'0 
replO0 

SDUVdM, 1 



939 | 

936 b 

937 | 

938 rep I 00 I elr 

939 f 

940 | 

941 | 



942 rCP003i »at 

943 I 



949 | 

946 rcp004i Id 

947 Id 

948 | 

949 Id 



990 f 

991 |- 

992 | 



* rcp000 

vlrtto, 0 

aoda changa 

spuvah, 1 

naxt" intr. 

h, Ch' 1 
l y Ch*a 

a«£h'0 



I parity trror 

I not conditional p 

t data in 

; clear pptviou* co 
nnd ananwr bit 

I Mnd f aek* 
-I 

I ehang v mods 

to f tran»it* 



I to Tra routina 
I naxt intr. 1/2 bi 
tina 



994 | 
999 i 
1 



parity art or 

937 rep000i sat »puvura, 2 



998 | 

959 sat vlftb, 0 

960 

961 b rc»003 

962 | 

963 | 

964 1 1 m | u 1 I M 1 1 1 1 1 1 U U 1 1 U II 1 1 1 It M I < 
969 || «l 1 1 1 1 1 1 1 1 U I II 1 1 1 1 1 M 1 1 1 1 1 1 1 HI U 



I nt * command inni 

I sand •nack 1 
I 



1 1 1 1 1 

nut 
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page 



i* 



LOC QBJ 



LINE 



SOURCE STttTEKENT 



87EE 3999 

07F0 39E1 
«7Fe B7 



07F3 CI 
07F4 EC 

07F3 43 



07F6 2ft 



B7F7 CE 
07F8 60 

07F9 BS 




Tr« 



976 | 



elr 

ttttp 
b 



•puvmh, 1 

BpUVUM, 2 



t Mod* ehang* 

to rtevivt mod* 

I branch on 

* command inhibit 



979 
988 
981 
982 
983 
984 
989 
986 
987 
988 
989 
998 
991 
992 
993 
994 
993 



999 
1888 
1881 
1082 
1883 
1894 



Id 
Id 



tra001t Id 
I 

I 

I 

t 



n*xt intr. 

h,*h»l 
l 9 Ch*e 

a, tt%*Z 



I to Restn rout In* 

I n»>«t intr. 

bit tin* 



t Id 
Id 



n*Mt intr. 

in parity 

h t £h'2 
1, «h»0 

tra001 



I to Rcstab routir 



87Fft 39B9 
87FC 6B28 



07FE 3C27 

ROM PAGE NO. 32 

0888 00 
0881 0E 
0888 97 



1887 
1088 
1009 
1010 
1011 
1018 



tin ut unit tun tut i tut it nt unit i 

1 1 1 M 1 1 1 1 • 1 1 1 1 M II 1 1 1 1 II t M II II II 1 1 II 11 



rout in* 



■tnt 



t**t 

b 



Id 



vlfrb,3 
rcmtn0 

r**d ? 

a» r*adr» 



I framing »i 
-I 



1013 
1014 
1013 
1016 | 



tvstp 
b 



rcvtnl 



I branch on 

r*ad coniun 



1017 traad or writ* cownand 
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i nr, 


OBJ" 


LINE 






1018 


0803 


3940 


1019 






1020 






1021 






1022 


0803 


391* 


1023 






1024 


0807 


42 


1023 


9808 


3FF6 


1026 


060A 


4C 


1027 


08QB 


3FF3 


1028 


0800 


4F 


1029 


OBOE 


3PP4 


1030 






1031 




48 


1032 












1034 






1033 






< A1C 






1 IM r 






1038 






1 Wr 






1040 


0813 


66DF 


1041 






1042 


OB 17 


3C23 


1043 


0819 


DO 


1044 


0810 


Bl 


1043 






10*6 
1047 






1048 






1049 


OdlB 


3940 


1050 






1031 


081D 


3934 


1032 






1033 


oeiF 


93 


1034 
1033 






1038 






1037 


esse 


3940 


1038 






1039 


©822 


3931 


1060 






1061 


©82* 


4F 


1062 


©825 


3F33 


1063 


0B27 


3FF6 


1064 


©829 


3FF3 


1063 






1066 


©S2B 


4A 


1067 


OB2C 


3FF4 


1068 






1069 


©B2E 


3B36 


1070 






1071 


O830 


93 


1072 



PASE 13 
SOURCE STATEMENT 

i clr Bpuvth,0 

1200 bit tiMf on 

i set spuvdn, 1 



I to abnormal mod* 



I ■ 1200 bit timer • 



Id 


*,«h«2 


St 


a v t iwr-hn 


Id 


a t £h*c 


St 


ii t iiii 1 tun 


Id 


a,£h'f 


St 


a, t inn- In 


Id 


a,*h»B 


out 


a T *oplc 



I 

I 

t 

restn3t clr 
I 

* 

b 

I 

rcmtnl i Id 

ctflpr 
b 

I 

I 

I com and ended 

clr 



external intr. enab la 
spuvsl, 3 



I 
t 

set 

I 

b 

I 

I 

I 

rest n© i elr 
f 

set 

I 

Id 
st 

St 
St 

I 

Id 
st 



mmt 

b 



rOllll 

a, writ en 
a, £0O09b 
rcstn7 

spuvsn, 0 
spuvds, 3 
rcstn3 
aaing er-ro 
spuvsh, 0 
spuvuJB, 3 

«,<n»r 

*, frane 
a, timrnn 
a 9 tinrnm 

a,£h'a 
a«tl»rln 

*op©6,3 

rcstn3 



I branch on 

writs command 



I to abnormal nods 
I * command txtcutt' 
I to ntum 
"I 

I to abnormal moo* 
I framing e rr or 



I to return 
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16 



LOC OBJ 



LINE 



SOURCE STATEMENT 



0831 3910 
0833 63 



0834 CE 
0833 E0 



0836 49 



B837 8A 



©838 39B9 
063A A0 

0838 3940 

B83D 3973 
iblo 

083F 66DF 



1073 t 

1074 rc*tn7i Mt »puv«h, 1 
1079 b rcvtn6 

1076 % 

1077 MMIIMMII IIIMIMtf lit II 11 till Iff ttf II 
1076 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I t 1 1 1 1 1 1 1 1 1 1 1 1 1 
1079 | 

1Q60 | t 
1081 | Rotd ( duy routine > | 
1088 | , 

1083 | 

1084 f 

1083 |— rmt intr. < % 

1086 t 



I to transmit mod* 



l,£h*0 
««Ch'3 



1087 r*tdt Id 

1088 Id 

1089 t 

1090 Id 

1091 i 

1092 | 

1093 t 

1094 rot 
1093 | 

1096 1 1 f || 1 1 1 • 1 1 1 1 1 1 Ml III 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1097 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 



I to Restab 

I noxt lntr* 
11 bit tin 



Restab 



1098 

1099 I 

1100 | 

1101 i 
1108 i 

1103 t 

1104 | 
1103 | 

1106 rcmtabt toot 

1107 b 

1108 | 

1109 rcstalt clr 

1110 | 

1111 clr 



1115 | 
1113 
1114 i 
1119 t 

1116 1- 

1117 | 

1118 t- 

1119 i 

1120 | 



Chock stop bit 

vlfrb.3 
rcstn0 

spuvvti, 0 

■pa vol. 3 



r01111 



I trailing trror 

I to ADitonul mod* 

| aMtornal intr, an 



Rdd 



< data rocoivs ) 



ROM PAGE NO. 33 • 



0841 8E3A 

0843 0C 

0844 98 



1181 rt 
1188 
1183 
1184 f 



c mpr vlf c. £h' 3 

toatp sf 

b rdd000 



I data 1 «ot 
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PA0C 



17 



LOC OBJ 

0845 SE7A 
0847 AS 



0848 3C2B 
084A 03 
084B 3821 
0B4D 31 
084E C8 
084F 3C09 
9851 OF 

0B32 3B76 



OB54 ca 

0833 E4 
0858 40 



©837 2A 



08S8 2F1A 



085A 
08SC 
085D 
085F 
0880 
0881 
0883 



3C28 

03 

383£ 

31 

C8 

3C09 

0F 



0884 41 

0885 C2 
0888 EE 

0887 97 



0868 2F1A 

0B8A 3C09 
086C 07 
086D 3F09 

0S8F 41 



LINE 

1123 

1126 

1127 

1128 

1129 

1130 

1131 

1132 

1133 

1134 

1133 

1136 

1137 

1138 

1139 

1140 

1141 

1142 

1143 

1144 

1143 

1146 

1147 

1146 

1149 

1150 

1131 

1152 

1153 

1154 

1155 

1156 

1137 

1158 

1159 

1160 

1161 

1162 

1163 

1164 

1165 

1166 

1167 

1168 

1169 

1170 

1171 

1172 

1173 

1174 

1173 

1176 

1177 

1178 

1179 



SOURCE STATEMENT 



ctnpr 
b 

I 

t data h s*t 

i 

Id 

role 

or 

*ch 

Id 

Id 

st 

I 

clr 

I 

I to Rdp reutir 
I 

Id 
Id 

I 

Id 

1 
I 

t r«-warp 
t 

rdd002i r«t 
I 

I data In 
I 

rdd090t add 
I 

Id 

role 

and 

itch 

Id 

id 

st 

I 

Id 
Id 
Id 



I shift 
f 

rdd001i add 
! 

Id 
ro 
st 

I 

Id 

I 



vlfc,£h» 7 
rdd001 



a, rsadc 
a 

a, £0001b 
*• I 

h,£h*8 
a, v I fro 
a,9hl 

Xop08,3 



h f m*2 
l,£h*4 

a,£h'0 



vlfc,£h*l 



a 

a, £11 10b 

h,£h'fi 
a, vlfrb 
a, 0hl 

a, Oi' 1 

h, £h*2 

i, «h f 2. 

rdd002 



vlfc, «h»l 

a, vlfrb 
a 

a, vlfrb 
a, eh* 1 



I data In 
I out * mark f 

I to Rdp 

I naxt irrtr. 
* 1/2 bit tin 



| data in 



I to rstum 



I vlf count* 
incrtaM 



I shift 
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POSE 



IS 



UJC OBJ 



9870 97 



UXNE 



SOURCE STATEMENT 



8871 39CB 

0873 BC 

0874 3948 

0876 3910 
oam 



0878 C8 
9879 E6 

087A 40 



087B aft 

087C 3908 
087E B6 



087F 3930 



1180 b rdd008 

1101 | 

U68 utt 1 1 tnti i tun i in tin in linn mm mi 

1184 { ,m,mi,mm,,M,,,,l """llll!l||| 

1183 I — 

U86 | Rdp I parity bit > . 

1187 | — ' 

1188 | ' 

1189 | 



I to rttum 



1190 rdpt 
1191 
1198 | 
1193 
1194 | 

1193 rdp001i 



tMtp 

b 

elr 



parity, O 



I parity «ror 



viftb,0 



I *•* 



ek» 



apttVBH, 1 



1196 | 

I to Tdack rout 1 no 
I 



h,*h»8 
l**h» 6 

a,£h»0 



1197 
1198 

U99 Id 

1800 Id 

1801 f 

1808 Id 

1803 f 

1804 | rm narp 
1803 | 

1806 rot 

1807 | 

1808 | sot •naek' 

1809 | 

1810 rdp000t sot vlftb.9 

1811 | 

1818 b rOD001 
1813 
121* 
1813 

1816 | 

1817 | 

1816 | Td; 

1819 | 

1880 | 

1881 | 

1822 tdaek t elr spuvsh, 1 

1883 | 

1884 | to Rdast rout 1 no 
1883 t 



I sot to transmit m 



I to Tdaek 

t noMt intr. 1/8 bit 
tin 



f 

tttlttlttltttMltlttllttilltlllttf IIIMIt 
tltttttttltlllltttttllltlittHttttiiMlli 

l 



I mat *nack* 
I to rttum 



lack out C *aek* or 'naek' > 



I to 



raeaivo mod* 



ROM PASE NO* 34^ 



0881 C8 
0888 E8 

0883 43 



1886 
1887 
1888 | 
1889 

1830 | 

1831 | 



Id 
id 



id 
rp 



h, Ch'8 

i, sh*e 

*,£h'3 



t to Rdast 

I noxt intr. 
11 bit tin 
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PAGE 



19 



LCC OBJ 



2ft 



0883 39B9 
0887 eas9 

0889 39C8 
08BB RE 

088C 3C28 
0B8E 08 
068> 3F28 
0891 3EH7 
9893 0E 
0894 A4 



0893 48 
0896 3FF6 

0898 4C 

0899 3FF3 
0696 4F 
089C 3FF4 

©89E 48 
089F 3A8C 

08A1 3914 

08A3 Q8 



08A4 3934 



08A6 39*1 
tnnuMtd mid 



0808 3940 

©SAP 3973 

08AC 66DF 

08OE 3C16 
0BB0 08 



LlhfE 

1238 f 
1233 

1234 | 

1233 | 

1236 | 

1237 f 

1238 f 

1239 f 

1240 f 

1241 rduti 
1242 

1243 | 

1244 

1243 

1246 | 

1247 rdast6i 
1248 

1249 
1230 
1231 
1232 

1233 | 

1234 | again 
1233 | 

1236 | 
1237 
125S 
1239 
1260 
1261 
1262 
1263 | 
1264 
1263 
1266 | 
1267 
1268 | 
1269 

1270 | 

1271 | 

1272 | 

1273 rda«t3t 

1274 ; 
1273 



SOURCE STATEMENT 



RdMt 



( atop bit ) 



test 

b 

ttftp 
b 

Id 

Inc . 
»t 

cinpr 

ttfftp 

b 



vlfrb t 3 
rcstnO 

vlftb,0 
rdaat* 



a, r aa d e 
a, r««dn 

rdast3 



1200 bit tin 



start 



Id 
mt 
Id 
at 
Id 
mt 

Id 
out 



a,£h'2 
A t tlsHm 
a,*h f c 
a, tlaran 
a,£h'f 
a, tivrln 

a, Ch'B 
a, topic 



Mt 



Mt VPUVdMt 1 

b rdast 1 

cocmvand «x«cutt bit 
Mt spuvdm, 3 

clr tpuvua, 0 



1276 | 

1277 | to rat urn 

1278 I 

1279 rdast It clr 
12B0 | 

1281 clr 
12B2 | 

1283 b 

1284 | 

1283 rdast4t Id 



1286 



inc 



spuvsn, 0 

souvsl, 3 

r01111 

a, vlfac 
a 



I stop bit ■ rro r 



I tha and 



t ti« 



atart 



I 1200b it timar bit 
on 



t elaar prwiout co 
data bit 

t to abnormal mod a 
I l f st intr. an* to la 
I rat urn 
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LOC OBJ 


LINE 




SOURCE 


STATEMENT 


0SB1 3F16 


1287 




St 


**vlfse 




1288 


t 
f 






08B3 DS 


1289 




CMS** 


*,£h»9 


0BB4 BB 


1299 




b 


rd**t9 




1291 


I 






0BB5 3924 


1292 




sat 


spuvdm, £ 


0887 3B36 


1293 




sot 


*op06,3 


06B9 69B6 


1294 




b 


r st 004 




1233 


I 






06BB 3C28 


1296 


rdamtSi 


Id 


rMde 


08BD 09 


1297 




dsc 


a 


08BE 3F2B 


1298 




St 


a, roade 




1299 


1 




RON PAGE NO. 


39 








08C0 6B8C 


13O0 




b 


rda*t6 




1301 


1 








1332 


1 








1303 










1304 


1 


T0 routine 




1309 










1306 


1 

1 








1307 


1 








1308 


$ start 


bit ? 






1309 


1 






08C2 3BCO 


1310 


t0B 


tostp 


*t 000,0 


08C4 94 


1311 




b 


t00000 




1312 


1 






0BC9 3939 


1313 




s«t 


spuvsl, 3 




1314 


1 






06C7 40 


1319 




Id 




aaca 3?ec 


1318 




St 


a, parltt 




1317 


t 






eacn 3C8& 


1318 




Id 


a,vlftl 


oacc 3Fea 


1319 




St 


a.vlftb 




1320 


1 






0BCE 3B76 


1321 




clr 


*©p0&, 3 




1322 


1 








1323 


1 








1324 


1 ns*t 


intr. 






132S 


t 






eaDd ce 


1326 




Id 




06D1 EC 


1327 




Id 


l,£h*c 




1326 


1 






0BD2 40 


1329 




Id 


a«£h*0 




1330 


1 






1331 


t rm mm\ 


rp 






1332 


1 






0BD3 EA 


1333 




rot 






1334 


1 








1339 


1 








1336 


1 start 


bit wr 


for 




1337 


1 






08D4 3914 


1338 


t00089t 


mvt 


•puvdn, 1 | 



t 10 



bit on 



t riot st*rt bit 

1 OKtsrnal intr. 
diMbli 

I transmit parity 
rwMt 

I transait data in 

I out * mark* 



I to Tdl rout ina 
t 1/2 bit Ximm 



t • 1200 bit count in 
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LOC OBJ 


LINE 






SOURCE 


STRT&PlfcNT 






1339 


? 










anne, tq^a 

VoUO JWD 


1340 






clr 


ipuvthi 0 


? 




1341 


1 












134S 


1 


out • 


vpact' 








1343 


! 










eS08 3B36 


1344 






•vt 


*op06,3 


I 




1343 


1 












1346 


f 


1200 


bit tin 


mr* corttinuM 






1347 


1 










08DR 3C8C - 


134a 






Id 


a> Incoth 




08DC 3FF6 


1349 






•t 


* f t tartm 




C8DE 3C8B 


1330 






Id 


a, lncotai 




0SE0 3FF3 


1391 






«t 


a, tinmtn 




OBE2 3C8A 


1352 






Id 


a, incotl 




08E4 3FF4 


1353 






«t 


a, t lor In 






13S4 


1 










08E6 48 


13SS 






Id 


A,Sn»8 




0BE7 3ASC 


1336 






out 


», %oplc 


1 


ntimin 
















1357 


1 












1338 


1 












1339 


f 


rttum 








1360 


1 










08E9 66DF 


1361 






b 


rOllll 






1368 


t 












1363 


I 












1364 


r 








1 




1363 


i 




Tdl 


rout in* 


1 




1366 


•■ 








1 




1367 


1 












1366 


? 












1369 


i 


«od* 


ch*ng« 








1370 


t 










06EB 3930 


1371 


tdlt 


clr 


spuvwht, 1 


1 




1372 


1 












1373 


I 


nvxt 


lntr. 








1374 


t 










08E& C2 


1373 






Id 


h,Ch»2 




08EE EE 


1376 






Id 


l,*h'a 


1 




1377 


1 










08EF 40 


1378 






Id 


*,£h*0 


1 



I *bnom«al nodo 



I out * »pac» f 



I 1200 bit timvr co 



I r*cfiv» moa« 



08F0 2A 



1379 
1380 
1381 
1382 
1383 
1384 
1383 
1386 
1387 
1388 
1389 
1390 
1391 
1392 
1393 



mm if mint inn i in if mmminimi 
MMMmMMMMmiiMMmtimmmi 
i 

« — 1 

I Trni routlna I 

I — 1 

t 

I 

I command ? 



tim* 
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PA8E 



LDC OBJ 


LINE 






SOURCE 


STRTEMENT 










1394 


1 














98F1 39B9 


1395 


tf 


■sil 


tttt 


vlfrb.3 




t 


LOSSISIld ? 


98F3 6993 


1396 






b 


trwi98 




1 
t 


COMSAftd 




1397 


1 
















1396 


1 


TWKt 


data 












1399 


1 














9BF3 3919 


149* 






■tt 


spuvmh, 1 




1 


to transmit sods 




1491 


f 














9SF7 3C98 


1492 






Id 


a,vlftb 








oars 97 


1493 






rorC 


* 








98FA 3F98 


1494 






St 


a, vlftb 




t 


data sst 




1493 


1 














©arc 41 


1496 






Id 


*«Ch*l 








96FD 3F9R 


14*7 






St 


*,vlfc 




ff 


counter sat 




1496 
1499 


1 
1 


rmxt 


intr. 












1419 


1 














BBFF C3 


1411 






Id 


n v Ch*3 








ROM POSE NO* 36 
















9999 E2 


1418 






Id 


I,«h»2 




1 


to Tdo 




1413 


I 














9991 41 


1414 






Id 


4, CI 




f 


next lntr. 1 bit 



9992 2A 



9993 3836 
9999 C3 

9996 E9 

9997 49 



9998 62 



9999 49 
099O 3F9B 
999C 3F9A 



sivsd 



Id 
Id 

Id 



*op96, 



i»3 
9 



1419 1 

1416 l 

1417 | 

1418 traiOli 

1419 t 
1499 1 

1421 l C O— ir 

1422 f 

1423 trmi99i 
1424 
142S 
1426 1 
1427 
1426 I 

1429 1 1 m w arp 
1439 I 

1431 t> 
1432 
1433 
1434 
1439 I 

1436 l 

1437 $ Rduyffl rout ins 

1438 1 

1439 t 
1449 1 

1441 1 parity* count sr clssr 

1442 1 



4,01*9 
• trsl01 



tins 



I out 

y to Rdawym 

I naxt intr. 1/E 
tins 



bit 



p - trsiei 1 to 

I 

nit milt 11 ttvtmitiititttttitimimi 
mhii tut minimum ttttiitM mutt 
t 



1443 rdaayt 

1444 

1449 



Id 
st 

St 



a««h'9 
*t parity 
a,vlfc 



count sr clsar 
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23 



LOC OBJ 



LINE 



SOURCE STATEMENT 



CI 
0910 40 



0911 an 



0912 2E3A 
0914 0E 

0913 A3 

0916 2E7A 

0918 0E 

0919 A8 



091A 3C08 
091C 07 
09 ID 3FB8 



091F 2F1A 



0921 41 

tlMM 



0922 2A 



0923 3C07 
0925 2FZB 



0927 9F 



1446 | 

1447 | rmnt intr. 



144d f 
1449 
1430 
14S1 
14S2 



Id 
Id 

Id 



h,Ch' 1 
l f «h»4 

a,£h>0 



I to Rea 

t iwNt intr. 1/2 bi 



14S3 | 

1434 t 
1433 
145S 
1457 
1433 
1439 

1460 t 

1461 « 

1462 f 

1463 | 

1464 | 
1463 | 

1466 | counter 7 

1467 i 

1468 tdot 



tiwa 



rat 

ii 1 1 ii ti in nun mi lit inn tu tun 1 1 n 
iiitmintttttttttttittiittutiitittiiti 

t ■ 



Tdo 



tMtp 

b 



taatp 

b 



1469 
1470 
1471 | 
1472 
1473 
1474 
1473 | 

1476 | 

1477 | 
147S 
1479 
1460 

1461 | 

1462 | 

1463 | 

1464 tdo002i *dd 
1463 | 

1466 | na>xt Intr. 

1467 | 



data Mt 

Id 



St 



routine 



vlf c, «h f 3 

tdo000 

vlfc,*h»7 
if 

tdo001 



a,vlftb 
a 

a, viftb 



parity »»t 



data Mt 



counter increase 

vlfc,£h'l 



1466^ 



Id 



a, *h»l 



no chang a 
I next Intr. 



addrttit 

1 bit 



1469 | - 

1490 | 

1491 | re-werp 

1492 | 

1493 re 

1494 | 
1493 | 

1496 | 

1497 tdo000i Id 



counter equal 



149S 

1499 | 
1300 



•t 



a, vlfth 
*, viftb 

tdo002 



I transmit dat* 
I to w arp 
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84 



LOC OBJ 



0928 3C0C 
092A 3F08 



092C C3 
0920 E4 

092£ 41 



092F 2A 



LINE 



SOURCE STATEMENT 



9930 3C00 
0932 3E24 
0934 BB 



©933 3908 



0937 C3 

0938 E6 



It 



0939 40 

t 

093A 2ft 

093B 3948 
0930 B7 



I 

I count er equal 



1901 
1502 

1503 f 

1504 tdooon id 
1305 «t 

1506 | 

1507 t newt lntr* 

1508 | 



1509 
1510 
151 1 | 
1518 

1513 | 

1514 | 
1513 | 
1516 
1517 
151 B 
1519 

1580 | 

1581 | 
1522 | 

1383 | 

1584 | 

1525 | 

1526 tpi 
1587 
1528 

1529 f 

1530 i lei 

1531 | 
1532 
1533 



Id 
Id 



a, parltt 
a,vlftb 



h t *h»3 
l f *h"4 



I parity data In 



Id a, Ch» 1 



nrp 



| to Tp 

t rmut intr. 1 
tlisa 



bit 



ret 

I 

tlllf MllllllltllllinilHIttM til ttf Itlf 
lit tilt lllllltlttttltlltltlt tit III ItJt lit 
t 



Tp 



routine 



Id 



a v lclcot 
a, apuep 
b tpOOOO 

»tmter equals *spuep' 

vlftb, 0 



t next data 



1533 | 

1534 i to Tlel routine 



1535 1 

1536 tpOOOit 
1537 

1538 | 
1539 



1540 f 

1541 | 

1542 t 
1543 
154* | 

1545 | 

1546 | 

1547 | 
1548 
1549 | 
1550 

1551 | 

1552 | 

1553 | 

1554 f 

1555 | 



Id 
Id 



h,£h'3 
l,«h'6 



Id a,Ch*0 



I to Tlci 
I next intr. 



1/2 



tit 



rp 



lei count or net equal * spucp* 
tpOOOOi clr vlftb, 0 

b tpoeoi 



I next data *Q« 
I to return 



i it i tttttt tun in ttt hi tutu! i nut ttt 
tut 1 1 tit iitmiiMituiittiMuiitiiin 
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PfiQE 



LOC OBJ 



093E 3990 



Tlei 



LINE 

1556 t 

1357 l 

1530 | 

1339 I 

1560 tlcii 

1561 | 

1362 | 

1363 | rmxt intr. 

1364 | 



SOURCE STATEMENT 



rout in* 



clr 



apuvah, 1 



I to r*e*iv* mod* 



ROM WW3E NO. 37 

0940 C3 

0941 EB 



0942 40 



0943 2fl 



0944 3910 



0946 39F9 
0946 AB 



0949 3BF6 
094B 94 

094C 3946 

094E 3931 

an answ*r f 



095O C3 
0931 Efl 



0952 40 



1565 
1366 
1567 | 
1566 

1569 | 

1570 | 

1571 | 

1572 | 
1573 
1574 | 



Id 
Id 



Id 



h, £h»3 

i, «h»a 

a,£n>0 



to Rtaek 

ntKt Intr. 1/2 bi 
tim* 



rm wa rp 



1574 | 
1573 | 

1576 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 ? 1 1 1 1 f 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 

1577 flllllltllllllllllllltlllllllllllllllllll 
1576 | 

1579 | : — 1 

1560 | Rtack rout in* I 



1576 | 
1579 | 

1560 | 

1561 | 

1562 | 
1583 | 
15B4 rtack I 
1365 | 
1566 
1567 



ttt spuvah, 1 



ntp 



I to transmit mod* 



1566 | 

1569 | *ack* from ECU 
1590 I 



vlfrO, 3 
rtack© 



'nack* from ECU 



1590 | 
1591 
1592 



1593 | 
1594 
1595 | 



tMtp %lpO&,3 
b rtaekl 



1596 
1597 | 



cir 
clr 



1596 | 

1599 | n*xt intr. 

1600 | 

1601 rtackSv Id 

1602 Id 

1603 | 

1604 Id 



vlftb,0 
apuvua, 1 



h,£h*3 
l,£h»a 

a,Ch*0 



1605 | 

1606 | 

1607 \ 



lei counter 
tquAl * apucp* 

trananit data 
•qual «0* 

clvar * pravioua 
command raouiraa 



to T«t 

rmxt intr. 1/2 bi 
tins* 



rp 
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LOC OBJ 



e?33 an 



LIKE 

1606 | 
1609 
1610 | 



SOURCE STATEMENT 



©93* 3908 


1611 rtackli 


Mt 


vlfts.O 


t 




1612 | 








0936 3914 


1613 


•at 


apuvdK, 1 


-1 




1614 | 










1613 f transa 


ilt buffer replace 






1616 | 








0938 3C26 


1617 


Id 


a; writ ah 




093A 30 


1618 


»cft 


a,h 




093B 3COD 


1619 


Id 


a v lei cot 






1620 | 








093D 3801 


1621 


add 


a, CM' 1 






1622 | 








093F 09 


1623 


role 


a 




0960 383C 


1624 


and 


a«£h*e 








KCh 


a.1 






1626 t 








0963 OC 


1627 


Id 


a.Ohl 




0964 3F06 


1628 


at 


a.vlftl 




0966 18 


1629 


Ine 


1 




0967 OC 


1630 


Id 


a,0hl 




0968 3F07 


1631 


•t 


a, vlfth 


1 




1632 | 








096A 90 


1633 


b 


rtaek2 






1634 | 










1633 | »naek' 


• fro 


m ECU 






1636 | 








0968 3C16 


1637 rtaekOi 


Id 


a, vlf ec 




096D 08 


1638 


lne 


a 




096C 3F16 


1639 


vt 


a*vlfae 


1 




1640' | 








0970 D3 


1641 


etapr 


a, *h f 3 




0971 B9 


1642 


b 


v-tack3 


1 




1643 | 








0973 3948 


1644 


elr 


vlftb,0 


t 




1649 | 








0974 3934 


1646 


elr 


ipuvdit 1 


1 


ilt clur 












1647 | 








0976 3984 


1648 


•at 


spuvdMt 8 


t 


i 


1649 | 








0978 90 


1630 


b 


rtaekfi 


1 




1631 | 










1632 | trror 


net 


equal 3»tn tiaee 






1633 f 








0979 3908 


1634 rtack3t 


•at 


vlftb«0 


? 




1633 | 








097B 3914 


1636 


•at 


spuvdVf 1 


1 


rr bit • 












1637 | 








0970 2FFD 


1638 


add 


lcicot % Ch»f 






1639 | 








097F 6930 


1660 


b 


rteck2 






1661 | 









•qui I 



I kvy data in 



increase 

rrror not aaual 
3*th tinM 
transmit data * 0* 

I <1200 bit timer) 
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PAGE 27 



LQC OBJ 



LINE 



SOURCE STATEMENT 



ROM PASS NO. 38 * 



0981 6930 



0983 3950 

09B5 C3 

0986 EC 

0987 49 



0988 2A 



0989 39B9 
098B AO 
ind 

09SC 3BF6 
098E AE 

098F 3COO 
0991 08 
0993 3F0O 



1662 

1663 | 

1664 | 
1663 | 

1666 | 

1667 f 

1668 | 

1669 | 

1670 | 

1671 f 

1672 | 

1673 t 

1674 | 
1679 
1676 
1677 | 
1676 

1679 | 

1680 1 

1681 | 

1682 i 
1683 
1684 f 

1683 | 

1686 |- 

1687 I 

1688 i- 
1669 | 

1690 | 

1691 rt 
1692 

1693 i 

1694 

169S 

1696 | 

1697 

1698 

1699 



t-t*ck2 



ttitif mi iii if ii ummm miimmi 
im i it it tut in tit ii in m mi tun mi 



mts 



Tst 



rouitns 



clr 



Id 
Id 



Id 



spuvsft, l 

h t £h»3 
l f «h*c 

a f *h«9 



Rst 



rout In* 



tnt 

b 



ttitp 

b 

Id 
lnc 



vlfrb, 3 
rst ©00 



*ip06,3 
rst 001 

a, lclcot 
* 

*, 1 ClCCt 



I rwaiv* nod* " 



I to Rst 

I rmxt intr. 11 bit 
tins- 



I stop bit cann* t f 



f 

I out 



1 lei counter dscn 



0994 3910 
0996 3914 

0998 42 

0999 3FF6 
099B 4C 
099C 3FFS 
099E 4P 
099F 3FF4 

09A1 48 
09A2 3A8C 



1700 
1701 
1702 
.1703 
1704 
1709 
1706 
1707 
1708 
1709 
1710 
1711 
1712 
1713 
1714 



Mt 

Id 
st 
Id 
st 
Id 
st 

Id 

out 



spuvsh, 1 
spuvdo, 1 
*,£h'2 

t iaftlFI 

*,Ch'c 
a, tlsrsn 
a,*h»f 
a f tlsrin 

a, fit* 8 
a, ftoplc 



f to transmit mots* 
I • 1200 bit tiror. ' 
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page ea 



LOC OBJ 

09»4 3949 

09A6 3979 
him 

09A8 66BP 

09AA 3931 

09AC eaee 



09AE 39E4 
WW B6 



09B1 3934 

09B3 3931 
nttd data 

09B3 04 

09B6 3940 



09BB 46 
09B9 3FF6 
09BB 47 
09BC 3FF3 
09BE 47 
09BF 3FF4 



LINE 



1713 r*t002i elr 

1716 | 

1717 elr 



SOURCE 8TOTEKENT 

•puv«n 9 0 
•puv«l,3 



1716 | 

1719 b 
1780 i 

i7Bi r«*eee» elr 

1722 t 

1723 b 

1724 | 
1729 | 

1726 rsteaii tntp 

1727 b 
1726 | 



rami 

ftpuvua, 1 

mtna 




ROM PAGE NO, 39 ♦ 



09C1 40 
09C2 3ABC 

09C4 49 
09C9 3A6C 

09C7 3934 



09C9 66DF 



a,Ch*9 
a, %©ple 

a,Cft*9 
a, vople 

■puvdm, l 



r01111 



I abnormal mcxim 

t sxtamal intr. ona 



I framing trror 

I * 10 tie bit* on ? 



I previous command 
bit clmmr 

I tbnonul mod ■ 



1746 Id 
1749 out 

1730 | 

1731 Id 

1732 out 

1733 | 

1734 Clr 
1733 | 

1736 b 

1737 | 
1736 | 
1739 | 

1760 mm if it tt mi tint in Httttiuiif tiiiu 

1761 mmtmmmtmtmmtmmtmiit 

1762 | 

1763 I 1 

1764 | > • ■ ii a rp. rout In* t 

1763 | 1 

1766 | 



| start 

, 1200 bit tin 

claar 
1 return 



bl 
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LDC OBJ 



LINE 



PAGE 29 
SOURCE STATEMENT 



ROM POBE NO. 40 



0000 



0090 DO 

0001 0E 

0002 9B 

0003 Dl 
8004 0£ 



COBS 02 

0007 0E 

0008 OD 

0009 D3 
000ft 0E 
0O0B B7 



0A0C 4F 
0O0D 3F1B 
0A0F 47 
0O10 3F1R 

0012 4C 

0013 3F19 



0O1S 29C4 
0017 2BC4 

0019 66DF 



0O1B 4F 
0O1C 3F1B 
0O1E 3F1A 
0O2B 4A 
0021 3F19 

0O23 93 



0O24 4F 
0023 3F1B 



1767 

1768 

1769 

1770 

1771 

1772 

1773 

1774 

1773 

1776 

1777 

1778 

1779 

1780 

1781 

1782 

1783 

1784 

1763 

1786 

1787 

1788 

1789 

1790 

1791 

1792 

1793 

1794 

1793 

1796 

1797 

1798 

1799 

1800 

1801 

1602 

1803 

1804 

1803 

1806 

1807 

1808 

1809 

1610 

1811 

1612 

1813 

1614 

1813 

1816 

1617 

1618 



org 

arp 

crept* 

ttttp 

b 

cupr 

tsstp 

b 

cib pi* 

ttltp 

b 

ctopr 

ttttp 

b 



h'aOO 



a,£h'0 
if 

rwarpO 
zf 

rttarpl 

a,«h'2 

zf 

r%*arp2 

a,£»'3 

zf 

rwarp3 



I 
I 

t 11 bit tlmvr 
t 

Id 
st 

Id 

St 

Id 
•t 

I 

I nsxt warp 
I 

n*«rp4i xeh 

Id 

I 

b 

f 
I 

I 1/2 bit timer 
1 



a,Cft«f 
a, tietrho 
a, «h*7 

a,*h # e 
a, t iwrlo 



hi, war pel 
hi, war pel 

r01111 



Id 




st 


a, titsrho 


St 


a, tirarrao 


Id 


a,£h«a 


St 


a, timrlo 


b 


rwarp4 


timsr 




Id 


a,**»f 


St 


t ie»r*h© 



t nsxt intr. 1/2 bit 
tlms 



I n«Kt intr. 1'bit 
tims 



I n«Mt intr. 6 bit 
tlms 



f n»xt intr. 9 bit 
tims 
tins 



I rttum 
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PAGE 30 



LOC 


OBJ 


LINE 






SOURCE STATEMENT 




3P10 


1819 










t imt mo 


0029 


44 


1880 








Id 


* v Ch* 4 


0020 


3F19 


1821 








•t 


1 1 w*Io 






1822 


1 










002c 


99 


1823 
















1824 


1 














1829 


1 














1826 


f 


6 


II 31 9 










1827 


1 










0Q2D 


4F 


1828 


r% 


•ar 


>P2» 


Id 




0O2E 


3F1D 


1829 








»t 


a, ti«rfto 


0030 


48 


1830 








Id 


A,Ch'b 


0O3t 


3P10 


1831 








St 


a, tiarao 


0O33 


48 


1832 








Id* 


*, Ch»8 


0O34 


3Fi9 


1833 








*t 


A, tiwl© 






1834 


1 










0036 


93 


1839 








b 


r*«Arp4 






1838 


1 














1837 


1 


9 


bit 


tlwr 








1838 


t 










0O37 


4F 


1839 


r* 






Id 


*«th*f 


0030 


3MB 


1840 








•t 


*, tlartto 




49 * 


1841 








Id 


««£h«9 


0038 


3F10 


1842 








»t 


*,tivr»o 


0O3D 


44 


1843 








Id 


a,£h*4 


0O3E 


3P19 


1844 








»t 


a, tl«rl© 






1849 


1 











ROM PAGE NO* 41 



0040 0O19 1046 to rwaro4 

1847 | 

1840 «nd 



ASSEMBLY COMPLETE, 



6 PROSRAM ERROR (8) 
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CQMMAD 


0013 




COWtAH 




DATA0L 




• 


DATA1H 


• 


DATA2L 


0084 


* 


DATA3H 




DATA41 


00sa 


* 


DATACT 




DC* 


00FD 


# 


DI3PA 




DXBPL 


0030 


* 


DXSPLW 




INCUTL 


008A 




INCOTH 




REST OH 


0043 




KE5T0L 


• 


KE5TSH 


0047 


* 


KEST2L 


• 


KEST4H 


004B 


♦ 


KEST4L 




KESTBH 


0021 


* 


KE5TBL 


• 


KEYOD 


002B 


• 


KEYON 


* 


KEYSC 


000E 




KEYT 


* 


LDATL1 


0037 


• 


LDATL2 


* 


U>ISP 


0B00 


» 


LECOTH 


* 


LIOVF2 


0000 


• 


U*AXN 




LVUFEX 


0C00 


# 


OVER2A 




0VERA1 


0012 


* 


0VERH1 




PARITY 


000B 




R0 




R01000 


06C9 


* 


R01100 




RCA 


0719 




RCA000 




RCA003 


0733 




RCF 




RCF002 


0740 




RCF005 




RCF110 


07BS 




RCFI11 




RCF 122 


07 A9 




RCP 


• 


RCP004 


07 E3 




RCP100 




RCSTN 


07FA 




RCSTN0 




RCSTN3 


0813 




RC5TN6 




RDAST 


.0885 




RDAST 1 




ROASTS 


08B8 




RDAST6 




RDD001 


08BS 




RDD002 




RDP001 


0876 




READC 


* 


REHD1 


0081 


« 


REK02 




REMDS 


0085 


* 


REMD6 


* 


REMOH 


0089 


* 


REMCXL 




R*X000 


O70F 




RMI001 


* 


RM4 


008B 


* 


RNL 




RST000 


09AA 




Kb 1001 




RSTD 


0834 




RTACK 




RTACK2 


0950 




RTACK3 




RUARPS 


0A2D 




RUARP3 


♦ 


RURPCL 


00C8 


• 


RURPCM 




SPUFF 


0017 




SPUSH 




SPUTT 


0018 




SPUVDM 




SPUVUH 


0001 




SPU 




T00000 


08D4 




TBI 




TDO000 


0923 




TDO001 


* 


TXMR2L 


00F8 


*> 


TIKR2H 




TIWRLN 


00F4 




TXMRLO 




TUCI 


093E 




TP 




TRA 


07EE 




TRA000 




TRWI00 


0903 




TRMI01 




VL0050 


0898 




VL0060 




VLF003 


0854 




VUF004 
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SYMBOL 


TABLE 










0015 




COMMAL 

WW' U'lnW 


0014 




DAAT0H 


0081 


0083 


# 


UH 1 H1U 


0082 


• 


DATA2H 


0085 


0087 






0086 


• 


DATA4H 


0089 


0200 






00FE 




DCU 


00FC 


8032 


* 




0031 




DXSPIW 


0034 


0033 




FRAME 


0053 




XNCGTH 


008C 


00SB 




XOVF1 


0802 


# 


KEST 


0022 


0042 


* 


KE3T1H 


0045 


• 


KESTlL 


0044 


0048 


* 


KEST3H 


0049 


* 


KEST3I_ 


0048 


004A 


* 


KCST5H 


0040 


• 


KESTSL 


004C 


0020 




KEYNO 


0029 


• 


KEYNN 


002A 


002C 


* 


HhTs 


0100 


• 


KEYSB 


0250 


0300 




i/trvro 

l\&7 ID 


00CB 




LCXCOT 


000D 


0038 


* 




0033 


*. 


L0ATM2 


0036 


006F 


* 


UECOTL 


00SD 


* 


LECOTM 


008E 


03E0 


* 


LREMO 


0E00 




LTOBLE 


0000 


0072 


♦ 


0VER2H 


0071 


* 


DVER2L 


0070 


0011 




0VERL1 


0010 




PARITT 


000C 


06B2 




R00000 


06C2 




R00001 


06C1 


06CE 




R01110 


06EA 




R01111 


06OF 


0734 




RCA001 


073A 




RCA002 


0732 


073E 




RCF 000 


' 074F 




RCF001 


0734 


0776 




RCF006 


074E 




RCF 100 


077C 


07CF 




RCF120 


0798 




RCF121 


07AE 


07D4 




RCP000 


07E9 




RCP003 


07E3 


07E1 


* 


RCSTA1 


083B 




RCSTAB 


0838 


0820 




RCSTN 1 


0817 


• 


RC5TN2 


0805 


0803 




RCSTN7 


0831 




RDAWY 


0909 


03A8 




RDAST3 


08A4 




RDAST4 


06AS 


088C 




ROD 


0841 




RDD000 


0858 


0857 




ROP 


0871 




RDP000 


087C 


0028 




READN 


0027 


* 


REMD0 


0060 


0062 


• 


REM03 


0063 




REMD4 


0064 


0088 


* 


REMD7 


0087 


* 


REHQA 


006A 


0088 




RKCE 


0050 




RMI 


06FC 


0709 




R»I002 


070E 




RMI003 


0713 


006D 


* 


RNH 


006C 




RST 


0989 


09AE 




RST002 


09A4 




RST004 


09B6 


0944 




RTACK0 


096B 




RTACK 1 


0954 


0979 




RUARP0 


0A1B 




RWARP1 


0A24 


0A37 




RUARP4 


0A15 


* 


RWRPCH 


00CA 


0OC9 




SERVRC 


000F * 




5PUCP 


0024 


0003 




SPUSK 


0023 




5PU5L 


0002 


0004 




SPUV8H 


0000 




SPUVSL 


0005 


00FF 




SPWB 


00C7 




T0 


08C2 


08EB 




TOACK 


0S7F 




TTJO 


0912 


0928 




TOO002 


091F 




TIWR2H 


00FA 


O0F9 




TIWRHN 


00F6 




TIWRHO 


001B 


0019 




TIWRWN 


00F5 




TIMRPIO 


001A 


0930 




TP0000 


093B 




TP0001 


0937 


07F7 




TRA001 


07F3 




TRrtI 


08F1 


0902 




TST 


0983 




VL0040 


06 A3 


0689 




VLF001 


0635 




VLFO02 


0G47 


066E 




VLF00S 


0640 




VLF010 


0623 
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SYMBOL TABLE 



VLF911 
VLFC 
VLFTH 
• VLFXL 

WRXTEN 0O29 



VLF1M 9SIZ VLTSra 9680 VLF3Q0 96AD 

VLPEC 0916 VLFRB 9009 VLFTB ©COS 

VLFTL 0096 VLFXA 0032 ♦ VLFXH 903i 

UORPCL 99C* ♦ WARPCM 99C3 URITEH 



D6FXNED 233 USSR SYMBOL C8> 
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CP/H TLCS-47 ASSEMBLER V2. 2 



LOC OBJ 



LINE 



1 I- 

2 t 

3 i 

4 i 

5 f 

6 f 

7 | 

a t 
9 i- 



PftGE 1 
SOURCE STATEMENT 



7. 1983. 



Wit**. AIM 



VI. 0 



CTHP47A0P) 
vlf coraaunicatiort routine 



♦nollst 
•list 



303 % 

304 | 
303 | 



RDM PABE NO. 46 



0C00 39R5 

etcoa 6C42 



0C04 3F32 
0C06 2930 



0CO8 40 
©COS 3A8C 

ease 3b&a 

0C0D 3B44 



0C11 

OC13 
0C13 
0C17 
0C19 



3CF6 
3F8C 
3CF3 
3F8B 
3CF4 
3F8A 



0C1B 4F 
0C1C 3FF6 
BC1E 3FF3 



306 cnrg 
397 | 

308 | diuftlt ? 

309 | 

310 vlfsxi tvstp 

311 b 



h'c00 



»puvsl,3 

Vlf K00 



312 • 

313 | push rsgls 

314 | 

313 st 

316 xch 

317 | 

318 | clur sxt 
319' | 

320 Id 

321 out 

322 ' ss* 

323 Clr 

324 ! 



>tmr 

m+ VlfKft 

hi, vlfxl 

trriA 1 count mr- 

**£n*0 
a,%oplc 
*©p04,0 

*op04, e 



326 
327 
328 
329 
330 
331 
332 
333 | 
334 
333 
336 



t 

I tlMr start 



Id 


a., tlnrtm 


St 


a, incoth 


Id 


t iisi'om 


St 


a, incest w 


Id 


a* tiwrln 


St 


a, Ineotl 


Id 


a, B\*t 


St 


a, tiwrtin 


St 


a* t lur tui 



I l'st intr. disabl 



{ push r»Qist»r 



I svsnt t iorar stai-t 
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PAGE 



LUC 


OBJ 


LINE 




SOURCE 


STATEMENT 


9CS9 


4A 


337 




Id 


_a«JCh v * 


9CS1 


3FF4 


33a 






a 9 t ivtrln 




44 


339 




Id 


a, £h'4 


0C24 


3A8C 


340 




out 








341 


1 










343 


t 


tn. n mmm 


r 7 








1 






9C26 


39F1 


344 




tntp 


ftpUVUM, 3 


9C26 


6C43 


34S 




b 


VlfX01 






346 


t 










347 


1 


nod* chang* 


frowi Bbnom 








1 






Mli»CM 








Mt 


spuvsh, 9 






dWV 


t 










Wt 


t 


transmit 7 








«3C 


t 








JVDv 






tsstp 


spuvsh, 1 


9C2E 








b 


vlf K0S 








f 










396 


1 


rmut rout In* 








357 


t 






9C39 


40 


3sa 




Id . 


a,*h»0 


9C31 


3FC4 


359 




•t 


a,Marpcl 


0C33 


41 


369 




Id 


»«Ch*i 




3FC3 


361 
36£ 




*t 


a, Marpc* 






363 


1 
1 


rmut tissr ssttina 






364 


1 






UUm 


4F 


365 




Id 


*,Ch*f 


0C37 




366 




»t 


a v t isr-no 


ATM 


3F1R 


367 




St 


•»ti-r*o 


0C3B 


44 


366 




Id 


a,Ch*4 


0C3C 


3F19 


369 




st 


a»t lsrlo 






379 


f 










371 


t 


pop rsgist»r» 








372 


f 






0C3E 


3C32 


373 


vlfx83t Id 




ROM I 


30QE NO. 49 








0C40 


2950 


374 






hi, vlfKl 






375 


1 










376 


I 


rtturn 








377 


1 






9C42 


£B 


378 


vlfxeet r*ti 








379 


1 










360 


1 










361 


f 


fraMing. »r r'o 


r 






362 


1 






0C43 


99 


363 


vlf*91» noo 




9C44 


4F 


364 




Id 


a t «h»f> 


9C45 


3ria 


365 




•t 


a, sputt 






366 


1 










367 


1 


Id 


a, Ch»f 






366 


1 


st 


a, t ivtin 



I timsr start 
( 1/2 bit tin 



I framing srror 



I to normal mods: 



I transmit sods 



h'010 
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CP/H TLCS-47 ASSEMBLER V2.2 



PflBE 



LDC OBJ 


LINE 


SOURCE 


STATEMENT 




369 | 


Id 


a,£h»7 




393 | 


■t 


*,ti«nm 




39t | 


Id 


«,£h*e 




392 1 


St 


a,tlsrln 




393 i 








394 i 


Id 


a,*h«4 




39S t 


out 


a, «oplc 




396 | 






0C47 3C8C 


397 


id 


a v Incotn 


0C49 3F1B 


398 


st 


a, tlmrho 


0C4B 3CBB 


399 


Id 


a, Incotm 


0C40 3P1A 


400 


st 


a, tiwrwo 


0C4F 3CBA 


401 


Id 


a, Incotl 


0C91 3F19 


402 


St 


a,tlsrlo 




403 | 






0C33 3B36 


404 


Ht 


*opC6,3 




403 f 






0C33 6C3E 


406 


b 


vlfx03 




407 | 








40S | 








409 | 


transmit nods 




410 I 






0CS7 3B76 


411 vlfx02i elr 


%op0&, 3 




418 f 






0C59 3C06 


413 


Id 


a, vlftl 


0CSB 3FB8 


414 


St 


a,vlftb 




413 | 






0C3D 4F 


416 


Id 




0C3E 3F1B 


417 


St 


a,tiarrhO 


0C60 3F1A 


418 


St 


•,tinmo 


0C62 AA 


419 


Id 


*,*h»a 


0C63 3F19 


420 


St 


a,tlnrlo 




421 | 






OC63 42 


422 


Id 


a,£h*2 


0C66 3FCS 


423 


St 


a,warpca 


ccse 4A 


424 


Id 


a,£h*a 


0C&9 3FC4 


42S 


St 


a, Mr pel 




426 | 






&C6B gP?g 


427 


b 


vlfx03 



I friwsr atart 11 bi 
tin* 



I out f «ark» 



I transmit buf-fsr 
elaar 



I tiwar sat 

I naxt routlr 
I to return 



428 | 

429 1 
430 



ASSEMBLY COMPLETE, 



0 PROGRAM ERROR <S) 
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CP/M TLCS-47 ASSEMBLER V2.2 

PAGE 4 



SYMBOL TABLE 



» 


COMMAD 


0013 


• COMMAH 


0013 


# COMMAL 


0014 


* 


OATA0H 


0061 


• 


DATA0L 


0080 


• DATA IK 


0063 


# OAT AIL 


0082 


• 


DATA2H 


0085 


* 


DATASL 


0084 


* DATA3H 


0087 


* 0PTA3L 


8086 




0ATA4H 


0089 


* 


DATA4L 


0086 


• OATACT 


0200 


• DCH 


00FE 


♦ 


OCL 


00FC 


• 


DCW 


00FD 


• DISPA 


0032 


# DIBPH 


0031 


•> 


DISPIW 


0034 


• 


DISPL 


0030 


4 DISPLW 


0033 


4 FLASH 


0350 




1NC0TH 


006C 




INCOTL 


008A 


INCOTM 


008B 


* KEBT 


0022 


• 


KEST0H 


0043 


• 


KEST0L 


0042 


• KEST1H 


0045 


* KE8T1L 


0044 


♦ 


KEST2H 


0047 


* 


KEST2L 


0046 


* KEST3H 


0049 


• KEST3L 


0048 


* 


KEST4M 


004B 


* 


KEST4L 


004A 


• KEST5H 


004D 


4 RESTS. 


004C 


* 


KESTBH 


0021 




KESTBL 


0020 


• KEYNO 


0039 


» KEYNM 


002A 


• 


KEYOO 


002B 


• 


KEYON 


002C 


♦ KEYS 


0100 


4 KEYSB 


0250 


* 


KEYSC 


0Q0E 


* 


KEYT 


0300 


♦ KEYTB 


00CB 


♦ LCICOT 


0900 


• 


L0ASL1 


003B 


♦ 


LDASL2 


003C 


• LDASMI 


0039 


• LDASM2 


003A 


• 


LOATLl 


0037 


* 


LDATL2 


0038 


♦ L0ATM1 


0035 


♦ LDATMS 


0036 


* 


LOXSP 


QB00 


* 


LECOTH 


©0SF 


♦ LECOTL 


8080 


4 LECOTW 


008E 


♦ 


LEDO 


0310 


* 


LIOVFX 


0600 


# LIOVF2 


0000 


♦ LMAIN 


03E0 


* 


LREMO 


0E00 


♦ 


LTABLE 


0000 


♦ LVLFEX 


0C00 


♦ OVER2A 


0072 


• 


0VER2H 


0071 


* 


0VER2L 


0070 


* OVERAl 


0012 


• 0VERM1 


0011 


• 


GVERL1 


0010 


# 


PAR ITT 


000C 


# PARITY 


0O0B 


4 READC 


00sa 


« 


READN 


0027 


* 


REMD0 


0060 


« REHD1 


0061 


4 REMDS 


0062 


* 


REMD3 


0063 


♦ 


REM04 


0064 


* REMDS 


0065 


♦ REM06 


0066 


• 


REM07 


0067 


• 


REMOA 


006A 


* REMOH 


0069 


• REMOL 


0068 


♦ 


RKCE 


0050 




RNH 


006B 


• RNL 


006D 


* RNM 


006C 


* 


RWRPCH 


00CA 


• 


RVIRPCL 


00C8 


« RWRPCM 


00C9 


♦ 6ERVRC 


008F 


» 


SPUCP 


0024 


* 


SPUSH 


0003 


• SPUSK 


0033 


* SPUSL 


0002 




SPUTT 


0018 


♦ 


SPUVDM 


0004 


BPUV8H 


0000 


3PUVSL 


0005 




SPUVUM 


0001 


• 


SPU 


00FF 


♦ SPWB 


00C7 


• TXMR2H 


00FA 




TZMR2L 


00F8 


» 


TXMR2M 


00T9 


TIMRHN 


00P6 


T1MRH0 


001B 




TIMRLN 


00P4 




TIMRLO 


0019 


TIMRMN 


00F5 


TIMRMO 


001A 


• 


VLFC 


000A 


• 


VLFEC 


0016 


* VL-FEX 


0C00 


• VLFRB 


0009 




VLFTB 


0008 


* 


VLFTH 


0007 


VLFTL 


0006 


VLFXO0 


0C42 




VLFX01 


0C43 




VLFXB2 


0C37 


VLFX03 


0C3E 


VLFXA 


0052 


• 


VLFXH 


0051 




VLFXL 


0050 


UARPCL 


00C4 


WARPCM 


00CS 


• 


WRITEH 


0026 



4 WRXTEN 0025 



DEFINED 



137 USER SYMBOL (8) 
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1 



LOC OBJ LINE SOURCE STATEMENT 



j , _ 

2 | 7.1963. 

3 | lr*n>o.*OT VI. 0 

4 f (TWP474«P> 

3 t 

£ I rmoto. routine 

7 1 

e ♦ 

9 , — — 



•noltst 



•list 



258 t 

ROM PAGE NO. 36 



0E00 




259 




ore 








260 


1 










2S1 


1 










252 


fill 


r Meapi 


» 






263 


1 






0£ra 


3F6A 


2B4 




st 


a, rmoi 


0£aa 


44 


265 




Id 


*, ClOlMb 


0E03 


13 


266 




*ch 


a, »ir 


0E04 


366F 


267 




• iclr 


il, 101111b 


9E06 


2968 


268 




MCtl . 








269 


1 










270 


nil 


to stop 


tln*r2 






271 


i 






0E06 


40 


278 




lcf 




0E09 


3A80 


273 




out 








274 


llll 


ctwrk Nl 






275 


I 






0E8B 


3C6B 


276 




Id 




0E0D 


D3 


277 




capr 


4,£h*3 


0E0E 


0E 


278 




ttttp 




flJECF 


6E3C 


279 


1 


b 


intlOO 


0E11 


D2 


280 
281 


cmpr 


*t«2 


0E12 


«e 


262 




ttttp 




0E13 


A4 


283 




b 


int2O0 






284 


1 










285 


III 


Nl-1 or 


0 


OE14 


♦1 


- 286 




Id 


*t*l 


0E1S 


3F6B 


287 
288 




St 


rnh 






289 


1 

tl 


««tt ing 


tl8wr2 on J 






299 


1 






0E17 


4F 


291 




Id 





ft 



* 



155 
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u>c 


OBJ 


LINE 




SOURCE 


STATEMENT 


eeia 


3FFft 


292 




•t 


a*tl«v2n 


0E1A 


4E 


293 




Id 


a,Ch*e> 


0E1B 


3FF9 


294 




»t 


a 9 tlnr2» 


&E1D 


3FF8 


299 




«t 


a,t&*r-2l 






296 


1 






eeiF 


48 


297 




id 




0E20 


3A80 


29B 




out 


a* *opld 


0E22 


6EE7 


299 
380 




to 


rotB 






301 


t 

Ml 


Ni-e 








302 


I 






0E24 


3CF8 


303 


lnt200t 


id 


a,tier2i 


0E26 


3002 


304 




add 


*,«n*2 


0E28 


03 


309 




role 


* 


0E29 


04 


306 




ttttp 


ef 


0E2A 


BE 


307 




b 


irttaiO 






308 


1 










309 


11 


setting tl»«re 






31B 


1 






fcE2B 


3B06 


311 


in2000i 




9oe06« 0 






312 


1 






B£ZD 


4E 


313 




id 


a, £h*e 


0E2E 


3FF» 


3S4 




■t 


a, tior£h 


0E3O 


47 


319 




Id 


a,*M7 


OE31 


3FF9 


316 




St 


a, tierfen 


0E33 


4C 


317 




id 


a,£h*e 


0E34 


3FF8 


318 




St 


a, tl«r2L 






319 


t 




0£36 


43 


320 




Id 




0E37 


3A80 


321 




out 


a,*opld 






322 


1 






8E39 


40 


323 




Id 




OC3A 


3F6B 


324 




vt 


4,rnh 




6EE7 


326 


1 


to 


r*t2 






327 


t 










328 


1 1 


•tart 


data rocei* 






329 


1 






0E3E 


3CF9 


330 


int2l0! 


Id 


a, tlMT2M 


Ron p 


WE NO. 37 










BE40 


OF 


331 




eapr* 


a, tH't 
ln20O0 


OE41 


6E2B 


332 




to 






333 


1 






0E43 


43 


334 




Id 


*t«3 


BE44 


3F6B 


339 




•t 








336 


1 










337 


t 


rmm el 


•ar 






338 


1 






0E4* 


C6 


339 




Id 


h, £6 


0E47 


EB 


340 




id 


1,C0 






341 


1 






0E48 


il 


342 


aov 


Um 






343 


1 







% tlaor enaek 



tjunp on carry • 1' 



t st ant 
IN1-0 



lNl-3 
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PAGE 



LOC 


OBJ 


LINE 




0E49 


OF 


344 intElli 


0E4A 


18 


34S 




0E4B 


3698 


346 




0£4D 


OS 


347 




0E4E 


99 


348 




0E4F 


89 


349 








350 


1 






391 


1 






352 


1 


0E50 


3FF8 


353 


int2X2t 


OE52 


4F 


354 




0E53 


3FF9 


355 




0E53 


3FFA 


3S& 








• 357 


1 


0E57 


48 


358 




0E5B 


3A8D 


359 








360 


1 


0E3A 


&EE7 


361 








362 


I 






363 


III 






364 


I 


0E5C 


3C6C 


365 




0E3E 


31 


366 








367 


t 


0E3F 


CS 


368 








369 


t 


0E60 


3CF8 


370 








371 


t 


0E62 


3899 


372 








373 


t 


0E64 


6EB7 


374 








375 


1 


0E66 


3C&D 


376 


int!10i 


0E68 


D0 


377 




0E59 


0E 


378 




0E6O 


B8 


379 








380 


1 


QE6B 


Dl 


381 




0E6C 


0E 


362 




0E6D 


BE 


383 








384 


t 


0E6E 




385 




0E6F 


0E 


386 




0E70 


&ES3 


387 








388 


1 






389 


1 


0E72 


0C 


390 




0E73 


3821 


391 




0E73 


BF 


392 




0E76 


6E87 


393 








394 


I 


0E78 


0C 


395 


intl21i 


©E79 


3828 


396 




0E7B 


0F 


397 




0E7C 


&E87 


398 





STATEMENT 



st a, Ohl 

inc 1 

cmpr 1,£8 

tMtp Zf 

b. intaie 

b inrt211 
sstting tia»r2 

Bt « v tlBP21 

Id a,*h»f 

mt A,tiwrE« 

st a, t immStt 

Id a,*8 

out a,*opld 

b rwta 

data rscslvs- 

Nl-3 

Id a, mm 

Hcrti *, 1 f 1 ( Ha 

Id h v £6 

Id a,ti«r21 

add a, £9 

b lntl30 fcarr-y 

Id a, ml fa (009 M3 

cmpr a, £9 |N3»0 ? 

tMtO Zf 

b intl2l 

emor a, SI tN3»l ? 

tMtp Zf 

b intl22 

ciu p r a, £2 |N3«2 ? 

tMtp zf 

b lntl23 

N3-3 1 J* 12 

Id a,Ohl 

or a, £1 

st a.Ohl 

b intl39 

Id a v 9hl 

or a, C3 

st a,Ohl 

b mti30 
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PASE 4 



LPC OBJ 


LINE 




SOURCE 






399 


i 
i 






QE7E 0C 


4O0 


tnv 1BCI 




.» at»i 
a* vni 


Oil, re ta*>A 


Ant 






*tC4 


ROM Mfl. *U 










oesi of 


402 




■t 


a. Mil 


HCOC Of 


403 

AAA. 




b 


int 130 




483 


1 

lnt!23i 


Id 


a v 0hl 




406 




«• 


*t C8 


0E66 OF 


407 




St 


a,0hl 




408 


I 






409 


int 1301 


Id 




VCD3 3001 


410 




Add 




0E8B 3F 6D 


411 




•t 






418 


I 




0E8D D4 


413 




cwpr 


*t«4 


0E8E 9B 


414 




b 


Int 140 




413 


1 






0E8F 40 


416 




Id 


4* CO 


0E90 3F6D 


417 




St 


a, ml 




416 


t 






acoa «f*cr* 
vEsc 3CoC 


419 




Id 


a, rn* 


0E94 3601 


420 




add 


o-tt 


0E96 3F6C 


421 




St 


a v rns 


0E9B 08 


422 
423 


t 


cmor 


*t«8 


8E99 0E 


424 




tsstp 


rf 


8B9A 08 


423 




b 


int ISO 




426 


I 








427 
428 


I 


sstting tissr2* 


0E9B 4F 


429 


1 

int 1401 


id 




0G9C 3FFH 


430 




St 


*, t l«~2n 


0E9E 3FF9 


431 




St 


a,tia*-2» 


OEM 40 


438 




Id 


CO 


OEftl 3FP8 


433 




St 


a,tisrei 




434 


1 






0EA3 48 


433 




Id 


4*C8 


0EA4 3A6D 


436 




out 


a^ tepid 


0EA6 6EE7 


437 




b 


rst2 




438 


1 








439 


III 


data cnsefc ft com 




440 


II 


cnsck 


coos was cc 




441 


1 






OEAB E0 


442 


int 130 1 


Id 


If CO 


0EA9 OC 


443 
444 




Id 


a,0hl 


OEM 01 


443 


1 


espr 


«t CI 


OEAB 6EE0 


446 




b 


int 160 




447 


t 






OCAO E3 


448 




Id 


1.C3 




449 


1 






0£AS 0C 


450 




Id 


a,0hl 



Ijusp on N3C4 

I N3< O 

t«< N2*l 

| juap N2-8 
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PAGE 9 



LOC OBJ LINE SOURCE STATEMENT 





491 


1 








0EAF OD 


492 




empr 


a«*h*d 




BEBB 6EE0 


453 




b 


inti60 


iracaivad data was arror 




434 


1 










499 


I 


enack 


data was 


cow pi ata or* not 




496 


| 










497 




Id 








496 


| 








BEB3 E7 


499 




Id 


lt«7 






46B 


I 








B£B4 IF 


461 




HOT* 


a,9hl 






462 


1 








0EB9 ES 


463 
464 




Id 


i.« 




BEB6 16 


469 


t 


crapy* 


a* 9*1 




0EB7 GEEB 


466 




b 


intl60 


Idata Mas not complata 




467 


1 










468 




data convart 






469 


1 








0EB9 BC 


47B 




Id 


a,0hl 






471 


1 








BEBA DC 


472 




era pi* 


*.« 


i 


ACQD AC 
VUD WC 


473 




ttttp 












b 


lntl7i 


1 




479 


? 








ACTtp AT 






Id 


a, th* c 




aeoc jcc n 
«Ur orru 


ATT 




Bt 


a, dca 




dhm DOS£ NO. 59 












BEC1 as 


476 




b 


intl72 






479 


1 








BEC2 AD 


46B 


irrtl71i 


Id 


a«£h'd 




BEC3 3FFD 


461 




at 


4«dCM 


foata count arast ting 




462 


t 








BEC3 19 


463 


int!72t 


dac 


1 


fl ( tA 


BEC6 BC 


464 
469 


f 


Id 


a v 0hl 






466 


t 








BEC7 3FFC 


467 




*t 


a, del 


|data eountvr awtting 


BEC9 4F 


466 
469 


1 


Id 


a,*h»f 




BECA 3FFE 


499 




St 


a, den 


1 data counter satting 




491 


1 










492 


II 








BECC 33 


493 




Idl 


a, frdc 




BECD 31 


494 




xch 


*, 1 






499 


1 








BECE 32 


496 




ldh 


a,Qdc* 




BECF 3B 


497 




KCh 


a,h 






498 


I 








BED9 2230 


499 




eall 


kaysb 






90S 


t 








BED2 3930 


901 




•»t 


•puvmh, 


3 | raraota flag on 




502 


t 
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PAGE 6 



LOP 


UBJ 






SOURCE 


STATEMENT 






Ml 


1 


setting XlmmrZ 










id 


*,Ch'f 


0fcb9 


3FFA 


989 




■t 


0*h* f* 


0ED7 


♦3 


906 




Id 


«,Ch'3 


0ED6 


3PF9 


907 




■t 


s«h' fS 


0EDA 


40 


900 




id 


*,th*0 


0EDB 


3FFB 


909 




St 


*,h» fa 






310 


I 






OEDD 


48 


Sll 




Id 




0EDE 


3AAD 


sis 




out 


*,*opld | 






913 


1 










314 


II 


M<— 0 








- 313 


1 






0EE0 


40 


316 


lntl60i 


Id 


*,C0 


0EE1 


3F6B 


317 




St 




0EE3 


3F6C 


316 




St 






3F6D 


919 




St 


«,ml 






980 


1 










321 


Ml 


rsturr 


» routirts 






322 


1 






0EE7 


8968 


383 


rvt2t 


itch 


hl,r*«ol 


OEE9 


47 


924 




id 


a,C0111b 


OEEA 


36AF 


383 




dieXr 


ii, 101111b 


OEEC 


13 


386 




KCft 




0EED 


3C6A 


387 




Id 








388 


It 








3846 


329 




clr 


ttop06,0 


0EF1 


zm 


330 

331 


1 


rstl 








338 


It 










333 


t 










334 
333 


1 
I 







336 snd 



ASSEMBLY COMPLETE* 



6 PR09RAM ERROR (8) 
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SYMBOL 



• 


COMMAD 


TO 13 


» 


COMMFC 


0019 




DCH 


O0FE 




DCL 


00FC 


# 


DISPH 




• 


DISPIW 


0034 




XN2000 


0E2B 


* 


INCOTH 


003B 




I NT 100 


0ESC 


♦ 




/»rcc 
ULDO 




INT123 


0EB3 




INT130 


0E87 




INT160 


(BEE0 




INT171 


0EC2 




INT210 


0E3E 




INT211 


0E49 


* 


KEST0H 


0023 


* 


KEST0L 


0022 




HEST2H 


0027 


♦ 


KEST2L 


0026 


* 


KEST4H 


002B 


• 


KEST4L 


002A 


• 


KEYND 


002C 


• 


KEYNN 


002D 


* 


KEYS 


0100 




KEYSB 


0230 


♦ 


LCI COT 


000D 


• 


LDATL1 


0037 


♦ 


LDATM2 


0036 


• 


LDISP 


0B00 


• 


LECOTM 


003D 




LIOVFl 


0600 


• 


LIABLE 


0000 


♦ 


LVLFEX 


0CO0 


• 


OVERL1 


0010 


• 


PAR ITT 


000C 


* 


REMD1 


0061 




REMD2 


0062 


* 


REMDS 


0065 


* 


REMDS 


0066 


* 


REMGH 


0069 




REMOL 


0068 




RNH 


006B 




RNL 


006D 


• 


RURPCL 


00C8 


• • 


RWRPCM 


00C9 


• 


SPUSH 


0003 


* 


SPUSH 


0020 




SPUVSH 


0000 


* 


SPUVSL 


000S 


* 


SPWB 


00C7 




TIMR2H 


00FA 


* 


TIMRHM 


00F6 


* 


TIMRHO 


001B 


• 


TIMRMN 


00P3 


* 


TIMRMO 


001A 


» 


VLFC 


000A 


* 


VLFEC 


0016 


*■ 


VLFTH 


0007 


• 


VLFTL 


0006 


* 


VLFXL 


0030 




UARPCL 


00CA 


DEFINED 


123 USER 


SYMBOL (3) 



0 

PAGE 7 



TABLE 



• 


COMMGR 


0014 


* 


DATACT 


0200 




dcm 


00FD 


* 


DISPA 


0032 


* 


DISPL 


0030 




DZSPLW 


0033 


» 


XNCOTL 


0039 


• 


INCOTM 


003A 




INT1E1 


0E78 




INT122 


0E7E 




INT140 


0E9B 




I NT 130 


0EA8 




INT172 


0ECS 




INT200 


0E24 




XNT212 


0ES0 




KEST 


0043 


♦ 


KEST1H 


002S 




KEST1L 


0024 


• 


KE3T3H 


0029 




KEST3L 


0028 


« 


KESTBH 


0041 




KESTBL 


0040 


» 


KEYOD 


002E 




KEYON 


002F 


• 


KEYSC 


000E 




KEYTB 


00CB 


♦ 


LDATL2 


0038 




LBATM1 


0033 


• 


LECOTH 


003E 




LECOTL 


003C 


* 


LIOVF2 


0D00 




LMAIN 


03E0 


♦ 


0VERA1 


0012 




0VERH1 


0011 




PARITY 


000B 




REMD0 


0060 


# 


REMD3 


0063 




REMD4 


0064 


♦ 


REMD7 


0067 




REM OA 


006A 




RET2 


0EE7 




RKCE 


0030 




R*OT 


006C 




RURPCH 


00CA 


* 


SERVRC 


000F 




SPUCP 


0021 


* 


SPUSL 


0002 




3PUVDM 


0004 


• 


BPUVUJ1 


0001 




SPvi 


00FF 




TIMR2L 


00F8 




TIPIR2M 


00F9 




T2MRLN 


00F4 




TIMRLO 


0019 


• 


VDATAH 


0016 




VDATAL 


0917 


* 


VLFRB 


0009 




VLFTB 


0008 


* 


VLFXA 


0032 




VLFXH 


0031 


« 


HARPCM 


00C5 
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LCC OBJ 



LINE 



SOURCE STATEMENT 



7. 19B3. 



•ubrout inm 



vi* e 



CTMP4740P) 



•nollst 



•list 



BBS t 



ROM 
0050 



PAGE MO. I 



0092 



0097 



3C17 

DF 

98 



3F17 
AB 



009A 
009C 



3E24 
394F 



MSP 3942 
il*bls 

0081 4F 
0062 3F42 
0064 3F43 



0067 3F23 
00B9 3F24 



006B 8A 



290 

291 I 

292 rkcvi 
293 

294 
299 | 
296 
297 
298 
299 | 



301 
302 
303 1 
304 



307 | 



319 

311 f 

318 t 

313 t 
314 
319 
316 

317 | 

318 | r»tui*« 

319 1 

320 rkes4t i 

321 | 

322 | 

323 f buffer 



org 

Id 

eapr 
b 

Id 
«t 
b 

Id 

b 

elr 

clr 

id 
mt 



*t 



h'090 

*, spuf f 

a«Ch'f 

rkevS 

a,«h»0 

A, SpUf f 

rhce4 

A«*pusk 
a, spucp 
rkce* 



,0 



•PUS 1,0 



A,«h»f 
a, kvst01 



A,kMt0h 

spusk, spucp cInt 



Id 
st 
st 



A,fh*0 

. a, spusk 
a, spucp 



f to mtum 



9 br Anch on 

tDUtkOfOUCD 

t cl»»r t«rvici rvo 



I raw en*raeter iva 



I no keystroke 
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POSE 8 



uoc 


UoJ 


LINE 




SOURCE. 


9TRTEHENT 












324 














006C 


3C24 


323 


rkcs0i 


Id 


a*apuep 








00SE 


08 


326 




ine 


a 








006F 


3F0C 


327 




st 


a, kayse 












328 














0071 


3C0E 


329 


rkes-li 


Id 


a, kayae 








0973 


0S 


330 




role 


a 








007* 


3B3E 


331 




and 


a, £11 10b 












332 














0076 


31 


333 




KCh 


*il 








0077 


C4 


334 




Id 


h, £h»4 












333 














0078 


0C 


336 


rkes2i 


Id 


a, Ohl 












337 














0079 


388E 


338 




«dd 


l,£h*s> 




1 


1< — 1-2 






339 














007B 


0F 


340 




at 


a,«*l 












341 














007C 


3883 


342 




add 


l,Ch'3 




1 


1<— 1*3 






343 














007E 


0C 


344 




Id 


a t 9til 












34S 














007F 


38BE 


346 


rkcs3l 


add 


!.£»•• 




1 


1<— 1-2 






347 












ROM 1 


3AGE NO* 


2 ♦ 














0061 


OP 


348 




St 


a«9hl 












349 














0082 


3883 


350 




add 


l,Ch»3 












331 














0084 


3S9C 


332 




cm pi* 


l,«h»e 




1 


buffar* bottom 7 


0088 


6078 


333 




b 


rkes2 












334 














0088 


2FFE 


333 




add 


kay«c f Ch* 


f 


1 


kaysc < — kayse— 1 






336 














008A 


2£1E 


337 




csnpr* 


ksyse.Ch* 


1 






008C 


6071 


338 




b 


rkeal 












339 


















360 


1 spusk<— ( spusk-spucp 


> 










361 














008E 


04 


362 




tMtP 


Cf 




1 


cf <— 1 






363 














008F 


C2 


364 




Id 


h,£h*2 








00S0 


£3 


363 




Id 


l,£h«3 




t 


sousk ■ at hi ) 






366 














0091 


3C2* 


367 




Id 


a, spuep 












368 














0093 


14 


369 




subre 


a, turn 




t 


spusk-spucp 






370 














0094 


0F 


371 




at 


*,0hl 




1 








372 














009S 


40 


373 




Id 


a,fh'0 








0096 


3F24 


374 




St 


a t apuep 




1 


souep <— © 






373 
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PAGE 3 



USC OBJ LINE SOURCE STATEMENT 



0998 


606B 


376 




b 


i»ke»4 








377 


t 












378 


t 












379 


1 








ROM PAGE NO 


• 4 










0100 




380 




org 


h* 100 








381 


t 












362 


kayst 


Id 






0101 


3F0E 


363 




*t 


*, kvysc 




0103 


3F29 


384 




•t 


fttksynd 








369 


1 








0109 


E6 


366 




Id 


1 Al> A) 




0106 


46 


387 




Id 










388 


1 








0107 


3AA9 


389 
390 


kvy001i 


out 


», *op09 


t 


0109 


2300 


391 


1 


call 


kvyt 


| 






392 


I 






01 0B 


30 


393 




xeft 


a,h 








394 


I 








01 0C 


3A27 


393 




in 


*ip07,a 


{ 






396 


1 








010E 


OF 


397 




enpr 


«, eh» f 


| 


010P 


0E 


396 




tmmtp 


zf 


I 


0110 


98 


399 
400 




0 


fc«y002 


I 


0111 


16 


401 


1 


inc 


1 




0112 


3F29 


•402 




vt 


** kvynd 


I 


0114 


3C0E 


403 




Id 


«« k*y«e 


| 


0116 


3F2A 


404 
409 




•t 


kvyftn. 


I 


0116 


2F1E 


406 


1 

k«y002t 


add 


kvy*c*Cl 


I 


011 A 


2E3E 


407 




cmpt 




f 


01 1C 


62 


406 
499 






k»y003 


I 


01 ID 


2CF5 


410 


1 


out 


th* f , *OD09 


t 


01 IF 


3B74 


411 




Clf 


*©p04.3 


f 






412 


1 








0181 


2300 


413 




c*U 










414 


t 








0122 


3AS7 


419 




In 


*tp07,a 


t 


01S9 


3834 


416 




Mt 


*OD04,3 


t 






417 


1 








0127 


OF 


416 




CBDr 




t 


0128 


0£ 


419 




tntp 


if 


I 


0129 


B6 


420 




b 


k*y004 


1 






421 


1 








012A 


16 


422 




inc 


1 




012B 


3F89 


423 




•t 


*, koynd 




0120 


3CBE 


424 




Id 


a, k*y«e 




012F 


3F2A 


429 




•t 


a, ktym 




0131 


86 


426 




b 


k«y004 








427 


1 
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LOC OBJ 

0132 39 

0133 03 

0134 87 

0135 87 

0136 30 

0137 3C29 

0139 OF 
0130 OE 
013B 617D 

* 013D 3891 
013P OE 

ROM POSE NO* 5 

0140 82 
8141 B3 

0142 3C29 

0144 OE 

0143 OE 

0146 91 

0147 DO 

0148 OE 

0149 91 

814A 08 
01 4B OE 
014C 91 

0140 07 
014E OE 
014F 91 
0130 B3 



LINE 



PAGE 

SOURCE STATEMENT 



0131 
0133 3ES9 
0135 AS 

0156 3C2C 
0158 3E2A 
015A A8 

015B 39EO 
0150 BB 



01SE 3983 
0168 B2 



4S8 k«y003t 






429 


role 


A 


430 


0 


kvydOl 


431 


b 


kvyeoi 


432 | 






433 k*y804t 


xeh 




434 


Id 


a, kvynd 


433 f 






436 


cmpr 


A.*h»* 


437 


twmtp 


xf ? 


438 


b 


kvyOOS 1 


439 f 
440 






empr 


l,«hM 1 


441 


ttstp 


xf 1 


442 


b 


koyOEO f 


443 


b 


k»yO06 t 


444 | 

4-43 k«y020s 


Id 


A,tt»ynd 


446 t 
447 


empr 


A,£H'» 


448 


tMtp 


Zf 


449 


b 


ksy021 


430 | 






431 


empr 


a,«**d 


432 




xf 


433 


b 


k*ye21 


434 | 
433 


cwpr* 




456 


tvstp 




437 




k»y©21 


438 f 






439 


crapr 


*, CM* 7 


460 




xf 


461 


b 


k»yCJ21 


462 


to 


kvyOO* 


463 | 






464 k»y021t 


id 


«,kvyed 


463 


GBJpl* 


a, k«ynd 


466 


to 


k*y007 


467 .| 
468 






Id 


a, kvyon 


469 


crapr* 


*, ktyrm 


470 


b 


kayOOT 


471 | 






472 




lpuwh, 2 


473 


b 


k»y«22 



I kvy r*l»**»d 



474 | 
473 t 

476 k*y030i 
477 

478 | 

479 | 



t»st 

b 



spuvml, 0 
kvyOlO 
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mse 



0167237 



LOC 


OBJ 


LINE 




SOURCE 


STATEMENT 


0161 


2800 


480 
481 


1 


call 


d»t*ct 


0163 


2290 


482 




call 


kmywto 






403 

404 


t 
t 




01 S3 


3949 


489 


eir 


•puval, 0 


0167 


oo 


486 
487 


t 


b 


koyOOO 


0168 


3909 


486 
489 


k«y0O7l 
1 


wt 


»puv«l v 0 


016O 


3C29 


490 


k*y008s 


Id 


4» ksynd 


016C 




491 




9t 


k#yod 


016E 


3C20 


492 




Id 


*, kwyrm 






493 




•* 


4« kmyon 






494 


• 








499 


1 






oi7a 


2A 


496 kvyOlOt 


rvt 








497 


1 






©173 


3949 


498 


k*yO06t 


clr 


spuvsl 9 0 


0173 


3920 


499 




Mt 


spuv*h,2 


0177 


PA 


900 
901 


1 


b 


k«yO08 


0178 


3909 


902 


fc*y022i 


Mt 


•puvml , 0 


01 7ft 


3960 


9©3 




elr 




017C 


OA 


904 
909 


I 
t 


b 


k*yO08 






906 










307 


1 






017D 


3C2B 


908 
909 


kvy099i 

1 


Id 


kffyod 


017F 


OF 


910 


e*pr 




ROM C 


WGE NO. 


6 









0180 6168 

0182 3989 
0184 6160 

0186 3949 



0188 3992 
01 BO 6173 



911 
912 f 
913 
914 

919 | 
916 

917 | 

918 | 
919 

920 | 
921 
922 | 
523 | 



b 

tnt 

b 

clr 

elr 
b 



POSE NO. 6 



ROM 
0200 



0200 3C2A 
0202 30 



924 



I 

926 d*t*ct t Id 

927 xeft 

928 | 



k*yO07 

ftpuv«l v 0 
k»y00B 

spuvsl, 0 



•pu»l, 1 
k*y006 



h v 200 
a, kmyrtn 



irtturn 
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PAGE 6 



LOC 


OBJ 


LINE 


SOURCE 


BTQ 1 MfcJSIT 




10 


•TOO 




MOV 


tt m 
«t * 


0204 


OF 


330 




cnpr 


Ch* T 




0£ 


53 j 




tntp 




VCVD 


AA 






b 








3M 


I 














Id 


*t fcsynd 


I0CV7 


WW 


339 




tttt 




0S0P 


% 


336 




b 


data01 






337 


1 






020B 


So 


338 




tvmt 


*» 1 


020C 


A2 


339 




b 


dat*02 






340 


V 






0800 


5E 


54J 




tttt 




020E 


A6 


342 




b 


dat*03 






343 


1 






020F 


38 


344 




MCh 


*ih 






343 


1 






0210 


30 


546 


dmt*03i 


xeh 


a*h 


0311 


4F 


547 




Id 


a,£h*f 


0212 


3FFO 


346 




St 


«« dc» 


021 A 


3FFE 


349 


data06i 


St 


*, dch 


0216 


10 


330 




oov 


h,a 


0217 


3FFC 


331 




St 


. . a, del 






532 


1 






0219 


33 


333 




ldl 


a, 9de 


021A 


31 


334 




xeh 


4*1 






335 


1 






021B 


32 


536 




Idh 


l,Mct 


02 1C 


30 


557 




xeh 








338 


1 






0210 


2A 


539 


datal0t 


r«t 








360 


1 






021E 


30 


361 


d*t A0I 1 


xcti 


*.* 


021F 


3824 


362 




or 


a, CM* 4 


0221 


90 


563 




b 


d»t*03 






364 


1 






0222 


30 


563 


dat a02v 


»eh 


*.h 


0223 


3B2S 


566 




or 


A,£h>8 


022S 


90 


567 




b 


data03 . 






368 


t 






0226 


30 


369 


data03s 


xeh 


a.h 


0227 


382C 


*J57Z 




or 


a,Ch*e 


0229 


90 


571 




b 


dat«03 






372 


1 






022A 


3C29 


573 


data04t 


Id 


a, kaynd 


022C 


30 


574 




xeh 




022D 


4E 


575 




Id 


a,Ch's 


022£ 


3FFO 


576 




St 


• t dcn 


0230 


*P 


577 




Id 


a, «h»f 


0231 


94 


378 




b 


d«ta06 






579 


t 






8232 




5B0 








0232 




381 












382 


t 







0167237 



167 

CP/K TLC9-47 ASSEMBLER V2.2 

PAGE 7 

LOC OBJ LINE SOURCE STATEMENT 

ROW PABE NO. 9 



983 org h* J 

984 9 

0290 2920 989 koysbi *ch hi, kwtbl 

988 f 

8292 3C23 987 Id a, »pu»h 

988 | 

0234 3912 989 Mt »pusl,l t My currently d«p 

mion 

990 | 

D3 991 cmvr a,Ch*S 



8237 0E 992 tMtp xf 

823B PC 993 b kpy»b* 

994 f 

8299 3982 999 Mt •pu»l,9 I rmm character ava 

1 labia 

996 | 

82SB 390F 997 Mt Mrvr*,0 f MrvicP fMunt 

998 | 

029D 88 999 ine 8 

889 I 

029E 3F23 681 at a, »puak 

882 | 

8260 09 683 role a 

804 | 

0261 383E 689 and a,Ch*a 

688 | 



8263 31 


607 




■eh 


«.l 


0264 C4 


608 

609 


1 


Id 


h v £h*4 




618 


1 






8269 3C29 


611 




Id 


a, htstbl 


0267 0F 


612 




■t 


a,0hl 




613 


1 






0268 10 


614 




ine 


■ 1 




619 


1 






0269 3C21 


616 




Id 


a, kMtbh 


026B 0F 


617 




•t 


a.Ohl 




618 


1 






026C 2A 


619 


k*yab4t 


rot 






620 


1 






ROM PAGE NO* 12 










0300 


621 




org 


h"300 




622 
623 


1 

? *»yt 


routine 


t 




624 


I 






0380 3FCB 


629 


ksyti 


St 


a*koytb 




626 


t 






0302 40 


627 




Id 


a,£h>0 




628 


1 






0383 08 


629 


ItsytOi 


ine 


a 


0304 00 


630 




nop 




O309 00 


631 




nop 




0306 00 


632 




nop 
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LOG 


OBJ LINE 


SOURCE 


STftTEMENT 


0307 


0£ 


633 




tMtp 


Zf 


0308 


8A 


634 




b 


kmytl 






63S 


1 






0309 


a3 


636 




b 


Uwyt* 






637 


1 






030A 


3CCB 


636 


k.ytli 


Id 


*, k*ytb 






639 


1 






030C 2A 


640 




r«t 








641 


t 










642 


t 










643 


I 










644 


III 










649 


Ml 










646 


III 










647 


III 






ROM PAGE NO, IB 










0319 




648 




org 


h»315 






649 


1 










690 


« l»dd 










691 


1 






0319 


10 


692 


l»ddi 


MOV 








653 


1 






0316 


5F 


694 




tnt 




0317 


99 


699 




b 


laddOl 


031B 


AB 


656 




b 


l«dd00 






697 


t 










658 
699 


1 asell 


cod* 




0319 


3804 


660 


1 

l»dd01i 


add 


a,£h*4 


0318 


3FFD 


661 




*t 


a, dew 


031D 


4F 


662 




Id 




03 IE 


3FFE 


663 




St 


*, dch 


0320 


31 


664 




xeh 


*.l 


0321 


3FFC 


669 




»t 


a, del 






666 


1 






0323 


33 


667 




Idl 


«, Ode 


0324 


31 


668 




xcti 








669 


1 






0329 


32 


670 




Idh 


a. Ode* 


0326 


30 


671 




xch 








672 


1 






0327 


2ft _ 


673 




rut 








674 


1 










679 


1 










676 


1 for mmch mm 


guwocnt 






677 


1 






032S 


2920 


678 


l«dd00t 


xch 


hi, kMtl 






679 


1 






032ft 


EO 


680 




Id 




032B 


C2 


681 




Id 


h,«2 






682 


1 






032C 


4F 


683 




Id 




032O 


IP 


684 




xor 
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OBJ 


LINE 






SOURCE STATEMENT 


032E 


OF 


609 
686 


1 




St 


*,0hl 






607 


1 








03SF 


ia 


660 






Lne 


1 




IT 


£M 

D09 






10 








ACM 


t 










lr 








MOT 


4*0*1 


0332 


0P 


692 






St 


s,9hl 






693 


1 










C7CV 


694 






■Ctl 


hl.kctstbj 






CM 


t 








A 'Via 


OA 


69d 




rst 








697 


1 












698 


1 












699 


1 












700 


tf I 










7V1 


til 












Iff 






nun I 


*NOfc NO* 13 
















703 








h>390 






704 


• 












709 


1 


flash 


rout Ins 








706 


1 








0390 


3C33 


707 


flash t 


Id 


*. ldstal 


0392 


3F39 


708 






St 


a, ltfssal 


0334 


3C36 


709 






Id 


A+ld*ta2 


03S6 


3F3A 


719 






St 


s, IcUsae 


0336 


3C37 


7*1 






10 


*, 1 cist 11 


03SA 


3F38 


712 






St 


s*ldssll 


www 




rid 






Id 


A,ld*tl2 


03SE 


3F3C 


714 






st ' 


4, ldssl2 






715 


I 








0360 


3C33 


716 






Id 


s«displM 


0362 


9C 


717 






tsst 




0363 


A9 


716 






0 


fl*sA0 








I 












.720 


i 


nd fl Ashing 








721 


i 








0364 


4F 


722 






Id 


*,£h*f 


0369 


3F39 


723 






st 


a, Idsssl 


0367 


3P3A 


724 






St 


*, ldss»2 






72S 


t 








0369 


3C33 


726 


fl*sh0t 


Id 


a, displw 


036B 


90 


727 






tsst 


4, I 


036C 


B2 


726 






b 


flAShl 






729 


1 












730 


1 


1*0 fl Ashing 








731 


1 








036D 


4T 


732 






id 


s,ch s r 


036E 


3T3B 


733 






st 


s, ldssll 


0370 


3F3C 


734 






st 


*• ld«sl2 






739 


1 








0372 


3C34 


736 


flsshlt 


id 


a* tfisoiw 
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PAGE 10 



LDC 


OBJ 


LINE 




SOURCE 


STATEMENT 




0374 


3D 


737 




tost 






0373 


63AC 


738 




b 


fia*30 


f. indicator* ' off * 






739 


t 








0377 


3C 


740 




tNt 


*.0 




0378 


6393 


741 




b 


f la*20 


1 indicator • on" 






742 


1 












743 


1 






* 






744 


t 


indicator flashing 








743 


1 








037A 


3C36 


746 




Id 


a, ldatu2 




037C 


3S37 


747 




and 


a,caiilb 




037E 


3F3& 


748 




St 


a, ldato2 








749 


1 









ROM PA8E NO. 14 



0360 


3C38 


730 






Id 


a, ldatl2 


0362 


3837 


731 






and 


a, £81 lib 


0364 


3F38 


732 






st 


a, ldatl2 


od 




733 


1 








0386 


3C3A 


734 






Id 


a 9 ldas«2 


0388 


3828 


733 






or 


a, £100Ob 


0380 


3F3A 


736 
737 


1 




St 


a, ldasm2 


038C 


3C3C 


738 






Id 


a, ldasl2 


038C 


3828 


739 






or 


a**10ttOb 


0390 


3F3C 


760 






St 


a, ldasl2 


•iod 




761 


1 








0392 


2ft 


762 
763 
764 
763 


I 
1 
1 




rwt 








766 


1 


indicator 


•on' 






767 


1 








0393 


3C36 


768 


flas20* 


Id 


a, 1 oat me 


0393 


3837 


769 






and 


a, C01 1 lb 


0397 


3F36 


770 
771 


t 




St 


a, ldat*2 


0399 


3C38 


772 






Id 


a, ldatl2 


039B 


3837 


773 






and 


a, 201 lib 


039D 


3F3B 


774 
773 


1 




St 


a, ldat!2 


039P 


3C3A 


776 






Id 


a, ldasm2 


03fU 


3837 


777 






and 


a t C0l lib 


03 A3 


3F3A 


77B 
779 


1 




St 


a, ldasm2 


03 A3 


3C3C 


780 






Id 


a, ldas!2 


03A7 


3837 


781 






and 


a, £01 lib 


0309 


3F3C 


782 
783 


1 




St 


a, Idas 12 


03AB 


2A 


7B4 
783 


1 




rst 








786 


1 


indicator 


'off* 






787 


1 








03 AC 


3C36 


788 


flas30i 


Id 


a. ldato2 



I indicator • on' db 



indicator » of f • o 
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PABE 11 



LOC OBJ 


LINE 


SOURCE STATEMENT 


03AE 3826 


709 


Or 


*,£1999£ 


93B0 3F36 


790 


mt 


*• ldat«£ 




T»l • 






9382 3C3a 


790 


Id 


** ld«t*2 


93B4 3A£fl 


793 


or 


«.<1909H 


•386 3F30 


794 


*t 


«, lctoti? 




799 | 






0388 3C3A 


794 


Id 


a, 1**m2 


33BA 3820 


797 


or 


cioeob 


83BC 3P3A 


790 


•t 


*, ld**a2 


03BE 3C3C 


• 799 | 


Id 


*, ld«ol2 


RON PQQC NO* IS 






93C9 3820 


091 


or 


a,C1909O 


03C2 3F3C 


092* 


«t 


*• 1 dam 12 


03C4 2A 


M3 | 
094 


rot 





MS | 

090 ond 
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PAGE IS 



SYMBOL TABLE 



• CQMMAD 


0013 


♦ 


COftMQH 


0019 


♦ 


COMMAL 


0014 




DATA01 


021E 




OH 1 HOC 






DATA03 


Q226 




DATA04 


022A 




OATA0S 


0210 




DATA06 


0214 


• 


DATAOH 


oeai 


• 


DATAOL 


OO80 


« 


DATA 10 


021D 


* 


DATA1H 


0083 


• 


DATA1L 


0082 


♦ 


DOTA2H 


0085 


* 


DATA2L 


0084 


♦ 


0ATO3H 


0087 


• 


DATA3L 


0086 


* 


DATA4H 


0089 


• 


DATA4L 


0O88 




DATACT 


0200 




DCH 


O0FE 




DCL 


0OFC 




DDI 


OOFD 


• 


DIBPA 




• 


DI8PH 


0O31 




DISP1U 


0034 


• • 


DISPL 


0030 




DISPLU 


0033 




FLAS20 


0393 




FLAS30 


03AC 


• 


FLASH 


0350 




FLASHO 


0369 




FLASH 1 


0372 


* 


INCOTH 


O08C 


* 


INCOTL 


O08A 


• 


INCOTM 


OOSB 


• 


KEST 


0022 




KESTOH 


0043 




KE3TOL 


0042 


* 


KEST1H 


0045 


* 


KEST1L 


0044 


• 


KE5T2H 


0047 




KEST2L 


0046 


* 


KEST3H 


0O49 




KE3T3L 


0048 


♦ 


KEST4H 


0O4B 


• 


KEST4L 


O04A 


* 


KEST5H 


O04D 


• 


KEST3L 


O04C 




KE5TBH 


0021 


* 


KESTBL 


0020 




KEYOOl 


0107 




KEY0O2 


0118 




KEY003 


0132 




KEY004 


0136 




KEY0O3 


017D 




KEY0O6 


0173 




KEYO07 


0168 




KEYO08 


01 6A 




KEY010 


0X72 




KEV020 


0142 




KEY021 


0151 




KEY022 


0178 


• 


KEY03O 


01S£ 




KEYMD 


0029 




KEYNN 


002A 




KEYOO 


O02B 




KEYQN 


oosc 


• 


KEYS 


0100 




KEYSB 


02SO 




KEY9B4 


026C 




KEY8C 






KEYT 






KEYTO 


0303 




KEYT1 


030A 




KEYTB 


©OCT 


* LCICOT 


0O0D 




L3A3L1 


003B 




LDASL2 


O03C 




LDASM1 


0039 




LDASM2 


0O3A 




LDATL1 


0037 




LDATL2 


0038 




LDATM1 


003S 




LDATW2 


0O3& 




LOISP 


0BOO 


• 


LECOTM 


O08F 


• 


LECDTL 


008D 


* 


LECOTM 


0OSE 


* 


t£DO 


0315 




LEDD0O 


0328 




LEDD01 


0319 




LI0VF1 


0800 


-» 


L1QVF2 


0DOO 


♦ 


LMAIM 


03E0 


• 


LREWO 


OEOO 


* 


LTABLE 


0000 


* 


LVLFEX 


0COO 


• 


DVER2P 


0072 


* 


0VER2H 


0071 


* 


0VER2L 


0O7O 


" * 


QVERA1 


0012 


* 


0VERH1 


OOll 


♦ OVERL1 


0010 


* 


PPRITT 


O00C 




PARITY 


000B 


# 


READC 


0028 


• 


READN 


0027 


* 


REKD0 


0060 


• 


REWD1 


0861 


• 


REWD2 


0062 


♦ 


REMD3 


0063 




REHD4 


O0&4 




RENDS 


O065 


* 


REMD6 


0066 




REK07 


0067 


• 


REKQA 


O06A 




REMQM 


0069 


• 


REMOL 


0068 


* 


RKCC 


oeso 




RKCEO 


006C 




RKCE1 


0071 




RKCE2 


0078 


* 


RKCE3 


007F 




RKCE4 


0068 




RKCE9 


0058 


• 


RNH 


O06B 


* 


RNL 


006D 


• 


RNN 


00&C 


♦ 


RURPCH 


OOCA 


» 


RWRPCL 


0OC8 


♦ 


RURPCM 


00C9 




SERVRC 


O00F 




SPUCP 


0024 




SPUFF 


0017 


• 


SPUSH 


0003 




SPUSK 


0023 




5PUSL 


OO02 


• 


5PUVDH 


O004 




SPUV6H 


0000 




SPUVBL 


0005 


* 


5PUVUK 


0001 


• 


SPW 


O0FF 


* 


SPUB 


0OC7 


« 


TIMR2H 


O0FA 


* 


TIMR2L 


00F6 


* 


TIMR2M 


0OF9 


* 


TIWRHN 


00F6 


* 


TlnRHO 


0018 


• 


T1MRLN 


OOF* 


• 


TIMRLO 


0019 


• 


TIHRMN 


00F5 


• 


TIMRRO 


001A 


* 


VLFC 


O0OA 


* 


VLFEC 


0016 


• 


VLFRB 


0009 


• 


VLFTB 


0008 


• 


VUTTH 


0007 


* 


VLFTL 


0006 


* 


VLFXA 


0052 


* 


VLFXH 


O0S1 


* 


VLFXL 


0050 


* 


WARPCL 


O0C4 


• 


WAR PCM 


00CS 


♦ 


WRITEH 


00S& 


• 


WRITEN 


0025 
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LOG OBJ 



LINE 



SOURCE STATEMENT 



data tabla 



c o w —and coding tabla 



RON PAGE NO. 60 



0F2O 

OF20 01 
0F21 10 
rol 

0F22 10 
0F23 10 
0F24 10 

1 

0F23 10 
0F26 00 
0F27 10 

ol 

0F26 10 
*F29 02 
0F2A 80 
spaelfiad 
0TfiB OF 
6F2C 00 
0F2D 00 
0P2E 00 
0F2F 00 



9 
10 | 

11 
12 

13 
14 
19 

16 " 

17 

16 

19 , 

eo 
81 



0F31 00 

0F32 00 

OF33 00 
0F34 00 
6F39 00 
0F36 00 
0F37 00 

0F38 00 
©F39 00 
0F3A 00 



0P3C 00 
0F3O 00 
6F3E 00 
0F3F 20 



position . 

23 
24 
23 
26 
87 



31 

32 

33 

34 

33 

36 

37 | 

36 

39 

40 

41 

42 

43 

44 

49 

46 | 

47 | 
46 t 
49 | 



erg 

data 
data 

data 
data 
data 

data 
data 
data 



data 
data 
data 

data 
data 
data 
data 
data 

data 
data 
data 
data 
data 
data 
data 
data 

data 
data 
data 
data 
data 
data 
data 
data 



h«r29 

h* oi 
h*ie 

h'10 
h' 10 
h»i0 

h*10 
h'00 
h'10 



h*10 
h'02 
h*20 

h»0f 
h*00 
h»00 
h*00 
h*00 

h*00 
h*00 
h*00 
h*00 
h«00 
h»00 
h'00 
h*00 

h*O0 
h»00 
h*00 
h»00 
h'OO 
h*00 
h»0O 
n*20 



v 00» road status 

•01* indicator powar cont 

*02* indicator mods 

•03* dsvlca input control 

•04* davica out out contro 

, 03* poiiar ralay control 

•06' claar display 

9 67* daviea disolay contr 

•©a* insart enaractsr 
9 09* raad dsvlca data 
•0a 1 display char act an at 

*0b* conditional poll 

blank 

blank 

blank 

blank 

blank 

blank 

blank 

blank . 

blank 

blank 

blank 

blank 

blank 
blank 
blank 
blank 
blank 
blank 
blank 

command mn pans ion 



aseli coding 



ROM PASS NO. 61 
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LOC OBJ 


LINE 


SOURCE 


STATE*© 


0F40 


SO 


org 


h' f40 




31 1 








32 1 


f40-f4f 






53 f 








34 t 








S3 I 


f40 -f6f -> h # *f 


0F40 FF 


36 | 
57 


data 


- f% 9 T T 


0F41 FF 


5B 


data 


Wt MM 

ft" Tr 


OF4£ FF 


59 


data 


k| MM 


0F43 FF 


£0 


data 


ui am 

n tt 


0F44 FF 


61 


data 


k.t mm 


0F45 FF 


6a 


data 


h* f f 


0F46 FF 


63 


data 


n rr 


0F47 FF 


64 


data 


TV* TT 




63 | 






0F48 FF 


66 


data 


h* f f 


0F49 FF 


67 


data 


h 1 f f 


0F4ft FF 


68 


data 


h f ff 


0F4B FF 


69 


data 


h* ft 


0F4C FF 


TO 


data 


h» ff 


0F4O FF 


71 


data- 


b* ff 


0F4E FF 


72 


data 


h f ff 


0F4F FF 


73 


data 


h» ff 




74 | 








73 | 


f50-f5f 






76 1 






0F50 FF 


77 


data 


h»ff 


0F31 FF 


78 


data 


h»ff 


0F32 FF 


79 


data 


h»ff 


0F53 FF 


SO 


data 


h» ff 


0F54 FF 


61 


data 


h'ff 


0F33 FF 


82 


data 


h' ff 


0FS6 FF 


83 


data 


h'ff 


0F57 FF 


84 


data 


h» ff 




85 | 






0F3B FF 


86 


data 


h'ff 


0F59 FF 


87 


data 


h*ff 


OFSft FF 


88 


data 


h" ff 


©FSB FF 


89 


data 


h'ff 


0F3C FF 


90 


data 


h' ff 


OF5D FF 


91 


data 


h'ff 


0F3E FF 


92 


data 


h» ff 


0F5F FF 


93 


data 


h* ff 




94 i 








95 ? 


f60-f6f 






96 | 






0F6O FF 


97 


data 


h"ff 


0F61 FF 


98 


data 


h'ff 


"0F62 FF 


99 


data 


*>• ff 


QF63 FF 


100 


data 


h» ff 


0F64 FF 


101 


data 


h'ff 


0F65 FF 


102 


data 


h» ff 


0F66 FF 


103 


data 


h» ff 
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CP/* TLCS-47 ASSEMBLER V2.2 

mee 3 



LOC OBJ LINE SOURCE STATEMENT 



vrO # rr 


194 




data 


h* ff 






109 


1 








BrM rr 


1VD 




data 


h' ff 




9F69 FF 


1W7 




data 


h p ff 




8F6A FF 


168 




M»t 


h B f f 




0F6B FF 


ivy 




data 


h' ff 




0F6C FF 


119 






h* f f 




UroU rr 


in 
* • • 




data 


h» f f 




9F8E FF 


11c 




oa»a 


h* f f 




0F6F FF 






oava 


h* f f 






114 


1 










119 


I 










llo 


1 








8F79 C9 


117 




data 


h*c8 


1 6 


9F71 F9 


118 




data 


h»f9 


| 1 


8F72 A4 


119 




data 


h»a4 


t 2 


0FT3 B9 


120 




data 


h*M 


1 3 


•F74 99 


181 




data 


h»99 


t 4 


BF7S 92 


122 




data 


h*92 


t s 


9FT6 sa 


123 




data 


h'62 


t 6 


0F77 08 


124 




data 


h'dB 


f 7 




189 


1 








9FT6 89 


126 




data 


h»B® 


1 8 


0T79 99 


187 




data 


h"98 


f 9 


0F7A FF 


128 




data 


h»ff 


1 blank 


8F7B C9 


189 




data 


h'c9 


l " 


•FTC FF 


138 




data 


h» ff 


t blank 


9F7D B7 


131 




data 


h» 67 




9FTE FF 


138 




data 


h» ff 


1 blank 


9F7F FF 


133 




data 


h»ff 


t blank 




134 


1 










139 


f 


f69-f8f 








138 


1 









ROM PAGE NO. 62 



•F80 


FF 


137 


data 


h* ff 


t blank 


9F81 


88 


138 


data 


h'88 


I A 


8F82 


83 


139 


data 


h'83 


t b 


8F83 


Cft 


148 


data 


h*c6 


1 c 


9F8* 


Al 


141 


data 


n'al 


1 d 


0FB9 


88 


142 


data 


h'86 


1 E 


9F86 


8E 


143 


data 


n* 8* 


1 F 


9F87 


88 


144 


data 


h'82 


t 8 






149 1 








0F88 


89 


148 


data 


h'89 


t H 


9F69 


CF 


147 


data 


h» cf 


1 I 


0F8A 


ei 


148 


data 


h'al 


t J 


8F88 


FF 


149 


data 


h f ff 


1 blank 


8F8C 


C7 


199 


data 


h»c7 


f I 


9F8D 


FF 


191 


data 


h» ff 


1 blank 


OF BE 


FF 


192 


data 


h»ff 


1 blank 


8F8F 


C8 


193 


data 


h»c« 


1 o 



194 I 

1S9 | f99-f»f 
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CP/H TLC3-47 ASSEMBLER V2-S 

PASS 4* 



LOG 


OBJ 


LINE 




SOURCE 


STATEMENT 








136 


t 








OF90 


6C 


137 




data 


h»6e 


1 p 


0F91 


FF 


1S6 




data 


h» ft 


1 blank 


OF92 


AF 


159 




data 


h»af 


1 r 


OF93 


98 


166 




data 


h»92 


1 B 


OF94 


FF 


161 




data 


h» ff 


1 blank 


0F93 


CI 


162 




data 


h»el 


1 u 


0F96 


FF 


163 




data 


h» ff 


1 blank 


0F9T 


FF 


164 




data 


h* ff 


1 blank 






163 


1 


- 






0F98 


FF 


166 




data 


h»ff 


I blank 


0F99 


FF 


167 




data 


h* ft 


1 blank 


0F9A 


FF 


166 




data 


h» ff 


1 blank 


0F9B 


FF 


169 




data 


h» ff 


I blank 


0F9C 


FF 


17© 




data 


h»ff 


1 blank 


0F9D 


FF 


171 




data 


h» ff 


I blank 


0F9E 


FF 


172 




data 


h»ff 


I blank 


0FW- 


BF 


173 




data 


h»bf 


I blank 






17* 


1 












173 


f 


faO-faf 










176 


1 








OFA0 


FF 


177 




data 


h»ff 


I blank 


0FAI 


sa 


176 




data 


h»66 


1 A 


0FA2 


83 


179 




data 


h*83 


1 b 


0FA3 


C6 


160 




data 


h»c6 


1 c 


0FA4 


Al 


161 




data 


Mai 


I d 


0FA3 


66 


162 




data 


h»86 


1 E 


0FA6 


8E 


163 




data 


h*6a 


1 F 


0FA7 


sa 


164 




data 


h»62 


t 5 






163 


f 








0FA8 


69 


166 




data. 


h*89 


\ H 


0FA9 


CF 


187 




data 


h»cf 


| I . 


0FAA 


El 


168 




data 


h»»l 


f J ' 


0FA8 


FF 


169 




data 


h»ff 


1 blank 


OFAC 


C7 


190 




data 


h»e7 


I L 


0FAD 


FF 


191 




data 


h»ff 


| blank 


OFAE 


FF 


192 




data 


h*ff 


\ blank 


0FAF 


CO 


193 




data 


h'c0 


1 0 






194 


1 












193 


1 


«>0-fbf 










196 


1 








0FB0 


6C 


197 




data 


h*6c 


\ P 


©FBI 


FF 


198 




data 


h» ff 


r blank 


0FB2 


AF 


199 




data 


h»af i 


i r 


0FB3 


92 


200 




data 


h»92 I 


I 3 


OFB4 


FF 


201 




data 


h*ff 1 


1 blank 


0FB3 


CI 


202 




data 


h»ei 


I blank 


0FB6 


FF 


203 




data 


h» ff 


1 blank 


6FB7 


FF 


204 




data 


h» ff 


| blank 






203 


1 








0FB8 


FF 


206 




data 


h»ff i 


\ blank 


OFB9 


FF 


207 




- data 


h"ff [ 


blank 


0FBA 


FF 


206 




data 


h'ff i 


t blank 


0FBB 


FF 


209 




data 


h»ff \ 


blank 


0FBC 


FF 


210 




data 


h»ff \ 


blank 
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CP/n TLC8-*7 ASSEMBLER V2.*. 

PA0E 



\ pr> obj LINE SOURCE STATEMENT 

OFBD FF Sit data h*ff | blank 

6FBE FF 212 * data h» ff | blank 

0FBT FF 213 data h»ff | blank 

214 | 

219 t 

216 f*r*«ota control aata 

217 | 

ROM PAGE NO. £3 



6FC2 


216 


OTQ 


h* f e6 








219 | 










•FC0 ff 


229 


data 


h* ff 






6FC1 ff 
•FC2 FF 


221 
222 


data 
data 


r»» f f 
h # ff 






0FC3 FF 


223 


data 


M ff 






9FC4 13 


224 


data 


h*13 


t 


on / < 


QFC3 11 


229 


data 


h»il 


I 


•vant 


9FC6 FF 


226 


data 


h*ff 






8FC7 16 


227 


data 


h« 16 


1 


claw* 


6FC6 FF 


226 


data 


h» ff 






0FC9 FF 


229 


data 


h» ff 






OFCA FF 


236 


data 


H*tf 






0FCB FF 


231 


data 


h* ff 






•FCC FF 


232 


data 


h»ff 






QFCO 12 


233 


data 


h' 12 


t 


auth 


6FCE FF 


234 


data 


h»ff 






OFCF IT 


233 
236 | 


data 


h»l7 


1 




QFD9 FF 


237 


data 


h» ff 






OFOl 36 


236 


data 


h»36 


1 


6 


6FD2 34 


239 


data 


h*34 


1 




6FD3 16 


246 


data 


h*10 


1 




0FD4 32 


241 


data 


h»32 


1 


2 


6FD9 14 


242 


data 


h« 14 


1 




6FD6 36 


243 


data 


h'36 


1 


6 


6FD7 FF 


244 


oat a 


h»ff 






0FD6 31 


243 


data 


h'31 


% 


1 


0FD9 39 


246 


data 


h»39 


1 


9 


0FDA 33 


247 


data 


h*33 


f 


9 


9F9B FF 


246 


data 


n* ff 






QFDC 33 


249 


data 


h*33 


1 


3 


©FDD 38 


290 


data 


h»32 


1 


9 


QFDC 37 


291 


data 


h»37 


1 


7 


6FDF 19 


292 


data 


h*!9 


1 


scan 



233 | 

234 | 

ROM POSE NO. 63 

6FE7 233 org h»f»7 

296 f 

297 |* kaysean data 

298 I 

8FE7 37 239 data n" 37 



off 
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CP/M TLCS-*7 ASSEMBLER VE. 2 

PABE 6 



LOC 


OBJ 


LINE 


SOURCE 


STATEMENT 






©a 


260 


data 


h'00 


| 


0FE9 


00 


261 


data 


h'0B 




©FEA 


00 


262 


data 


h'00 


t no us* 


©FEB 


32 


2&3 


data 


h»32 


| »2» 


OPEC 


00 


264 


data 


h«00 


t no um 


©FED 


34 


269 


data 


h f 34 


1 »*4» 


0FEE 


13 


266 


data 


h» 13 


1 'on/off' 


0FEF 


00 


267 


data 


h»00 


1 no um* 


0FF0 


14 


266 


data 


hM4 


1 R ~* 


0FF1 


19 


269 


data 


h» X3 


t pc/fe «can 


0FF2 


16 


270 


data 


h'16 


t »e» 


0FF3 


36 


271 


data 


h* 36 


I *6 f 


0FF4 


17 


272 


data 


h« 17 


1 a/avnd 


0FF3 


00 


273 


data 


h'00 


f no um 


0FF6 


00 


274 


data 


h'00 


1 no um 


0FF7 


12 


273 


data 


h* 12 


t a/auth 


0FFS 


10 


276 


data 


h*10 


1 


0FF9 


11 


277 


data 


h»U 


1 •/*v»nt 


0FFA 


39 


276 


data 


M33 


1 »5» 


0FFB 


33 


279 


data 


h'33 


1 


OFFC 


30 


280 


data 


h*30 


I *0» 


0FFD 


39 


281 


data 


h«39 


f »9' 


0FFE 


38 


262 


data 


h'38 


1 »8» 


0FFF 


31 


263 


data 


h'31 


| M» 






284 | 












263 | 









266 vnd 
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CPm TLC9-47 ASSEMBLER 

PAGE 
SYMBOL TABLE 

DEFINED • USSR 3YWBOL<t> 
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CP/M TLCS-47 ASSEMBLER VS. 2 

PABE 



LOG OBJ LINE SOURCE STATEMENT 



1 I — 

2 t 7.1983. 

3 | Idisp.ss* VI. 0 

4 | CTWP*740P> 

5 | 

6 | display routin* 

7 I 

a t 

g | 

•nolist 



•list 



30a i 

303 f 



ROM PAGE NO. 44 



0BS0 




304 






h'bCO 






309 


1 










306 


I 


intwrmipts snsbls 






307 


I 






0800 


3F32 


308 




St 


s* dlsps 


0808 


44 


309 




Id 


*, £O10Ob 


0B03 


13 


310 




xcft 


sir 


0804 


366F 


311 




■iclr 


ilftlOllll 






312 


1 










313 


t 










314 


1 










31S 


t 


push register 






316 


f 










317 


1 






OB0S 


£930 


318 




MCtl 


nl.displ 






319 


t 










380 


I 


count up l«d 


count sr 






321 


1 






OB08 


3CBD 


322 




Id 


*, lscotl 


0B0A 


oa 


323 




inc 


« 


0BOB 


3F8D 


324 
329 




St 


*, lscotl 


0BOD 


DO 


326 


f 


ctnpr 


s % £h*0 


OBOE 


B3 


327 




b 


displO 






328 


f 






OB0F 


3C8E 


329 




- 2d 


«, Iveotn 


0B11 


08 


330 




trie 


* 


CB1H 


3F8E - 


331 
332 




St 


a, Iscota 


0B14 


DO 


333 


1 


ecu pi* 


s,«h»0 


OBIS 


B3 


334 




b 


displO 






339 


t 







0167237 
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CP/N TLC3-47 OSSEIttLEft VS. 8 



1 nr 


nBT 


LINE 




i 


SOURCE 


STATEMENT 


0B16 




<MO 






Id 


a* lacoth 


0B10 


08 


M* 






ine 




0B19 


3F8F 








St 


a* lacoth 








1 








0B1B 


00 


340 






cwpr 


a* Cn* 0 


06 1C 


83 


341 






b 


aiapio 






348 


t 












343 


t 












344 


I 


count mr ov 


or flow 






349 


1 














1 








0B10 


4F 








Id 


a* **» • 


oBte 


3F8P 


348 






mt 


a« lacoth 


0820 


43 


349 






Id 


a, Ch*3 


0821 


3F8E 


390 






•t 


a v locoto 


0B23 


40 


391 






id 


a f Sh*0 


0824 


3F8D 


352 






at 


a, lacotl 






393 


1 








0826 3^33 


394 






Id 


a, dlaplw 






339 










0888 


SE 


39fi 






tMt 


a«2 


0839 


AP 


397 






b 


diao!2 






398 


1 








0B2A 


3838 


399 
380 






and 


a, CI 01 lb 


0B2C 


3F33 


381 


1 




•t 


a* dlaplw 


0B2E 


83 


368 






b 


dlaplO 






363 


1 








0B2F 


3824 


364 


diap!2i 


or 


a«CO100b 


0831 


3T33 


369 






•t 


a t dlaplw 






366 


t 












367 


? 












368 


f 


lad 


•on - 








369 


1 












370 


1 








0B33 


3C33 


371 


diaplOt 


Id 


a, dlaplw 


0B39 


8S 


372 






tMt 


a, 2 


0B3& 


6B63 


373 






b 


dlapll 






374 


1 












379 


1 












376 


1 


r*al 


part 








377 


t 












376 


t 












379 


1 












380 


1 


lid ' 


on* 








381 


1 








0B38 


SF 


382 






tMt 


a«3 


0839 


6B4P 


383 






b 


dlspl3 






384 


t 












389 


1 


md • 


on* 








386 


1 








083B 


3837 


387 






and 


a,C0111b 


0830 


3F33 


388 






St 


a f dlaplw 


0B3F 


3C39 


389 






Id 


a v ldatwl 



I invert flag 



1 M , -> t 0 f 



I »0»->»l* 



1 imaganaly part 



f 

t lad *on* 
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CP/M TLCS-47 ASSEMBLER VS. S 



PASE 



LOC OBJ 



LINE 



SOURCE STATEMENT 



ROM PASE NO. A3 • 



0B41 


3AA1 


390 


out 


a,*op01 


0B43 


3C36 


391 


Id 


a, ldatn2 


0B43 


3AA2 


392 


out 


a, %op02 


0B47 


3BS6 


393 


clr 


*dp06 f i 


0B49 


3826 


394 


MTt 


*op06 t 2 






393 


1 




0B4B 


3923 


396 


S*t 


tpuvsl t 2 






397 


1 




0B4D 


6B89 


398 


b 


dlspl0 






399 


V 








400 


1 lad 9 on* 








401 


1 




0B4F 


3820 


402 


dl*pl3t or 


a,£1000b 


0B31 


3F33 


403 


St 


a,dlftplw 


0B33 


3C37 


404 

'403 


1 

Id 


a,ldatll 


0B33 


3AA1 


406 


out 


a,*op01 


0B57 


3C3S 


407 


Id 


a, ldat!2 


0BS9 


3AA8 


408 


out 


• t %opB2 


0B3B 


3B16 


409 


*mt 


*op0S, 1 


©BSD 


3B66 


410 


clr 


*op86 t 2 






411 


1 




CBSF 


6BS9 


412 


b 


diaplO 






413 










414 


t 








413 


f laaginaly 


part 






416 


t 








417 


1 








418 


t k*y scat* ready 






419 


f 




0B61 


3923 


420 


■at 


*puv*l,2 






421 


I 




0B63 


3F 


4£S 


dlaplli tMt 




0884 


B9 


423 


b 


displ4 






424 


t 








423 


t nsd 'on' 








426 


1 




0B6S 


3837 


427 


and 


a, £01 lib 


0B67 


3F33 


428 


St 


a, dlsplw 






429 


1 




0B69 


3C39 


430 


Id 


a, 1 basal 


0B6B 


3AA1 


431 


out 


a«%op01 


0B6D 


3C3A 


432 


Id 


a, ldaaa2 


0B6F 


3AA2 


433 


out 


a, *op02 






434 


• 




©B71 


3B26 


433 


Sft 


*op0S,S 


0B73 


3B36 


436 


clr 


*op06, 1 






437 


t 




0B73 


3923 


438 


sat 


spuvsl,2 






439 


1 




8B77 


6B89 


440 


b 


dlmpld 






441 


l 








442 


I Isd 'on* 





I *kay*can raady* o 



I kay *can raady 
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CP/H TUCS-+7 ftSBENBLER VS. 8 

PAGE 4 





OBJ 


LXNC 


SOURCE OTfiTEHENT 


0B79 3826 


443 
444 


1 

dl«p!4t 


or 




067B 


3P33 


449 




•t 


4,dl«PlM 


9B7D 


3C30 


446 

447 


1 


Id 


*, ld»ll 


0B7F 




44« 




out 


*Op01 


RON 1 


KGE NO. 46 • 








oeai 


3C3C 


449 




Id 


*, ld**12 


0B63 


3AQ2 


496 




out 


*,ttep02 






491 


1 . 






0B89 


3016 


492 




Mt 


«OP0&,1 


0BB7 


3B66 


493 




elr 


ftop06,2 






494 
499 


1 
t 










434 


1 return 








437 


1 










496 


I 






0B69 


2930 


499 


ditpiOt 


■ch 


hl,dl»pl 


6B88 


47 


460 

461 


1 


Id 


*,*h*7 


•BSC 


36AF 


462 
463 


1 


diclr 


11, 101111b 


esee 


3C1C 


464 
469 


t 


Id 


*,oirb 


0B90 


13 


466 








e&9t 




467 




Id 




9B93 


20 


466 

469 


t 


r«tt 








479 


1 










471 




•nd 
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CP/m TLCS-*7 ASSEMBLER V2. 2 

POSE 9 













SYWBOL 


TABLE 














■MP i« 


41 


rnkiMflu 

wunmn 


001S 


• 


COMMAL 


0014 


• 


DATA0H 


0081 


* 


UM | IIUIw 


0060 


* 


DATA1H 


0083 


♦ 


DATA1L 


008S 




DATA2H 


0083 


* 


nATQ9r 
W 1 Hca. 


WCtt 




DATA3H 


0067 


• 


DATA3L 


0086 




DATA4H 


0089 




DATA4L 


AAA A 


• 


Urn t HLr 1 


0200 


* 


DCH 


VVrB 






00FC 


* 




wru 






003S 


♦ 


DISPH 


0031 




DXSPI0 


0B89 


* 


C1TQDTU 


ami 




D1RDL 






DXSPL0 


ft B33 




DISPL1 


0B63 




DISPt-2 


0B2F 




DXSPL3 






DI8PL4 


AB7Q 




DISPLU 


0033 




E1RB 


Wit 


* 


rL-Horl 






INCOTH 


008C 




XMCOTL 


008A 


* 


INCOTW 












KEST0H 


0043 


* 


KE5T0L 


0042 


• 


KEST1M 


AAA* 










KEST2H 


0047 


• 


KEST2L 


0046 


* 


KEST3M 






KEST3L 


0046 


* 


KEST4H 


004B 


• 


KEST4L 


004A 


• 


KEST3H 


004D 






(WWW 


• 


KESTBH 


0021 


* 


KESTBL 


0020 


« 


KEYND 


0029 


* 


KEYNN 


002ft 


• 


KEY00 


002B 


• 


KEYON 


002C 


• 


KEYS 


O100 


♦ 


KEYSB 


0230 


• 


KEYSC 


000E 


• 


KEYT 


0300 


* 


KEYTB 


00CB 


* 


LCICOT 


000D 




LDABL1 


003B 




LDRSL2 


003C 




LDASW1- 


0039 




LDASM2 


003A 




LDATL1 


0037 




LD0TL2 


0038 




LDOTM1 


0033 




LDATW2 


0036 




LECOTH 


008F 




LECOTL 


008O 




LECOTH 


OOSE 


* 


LEDD 


0310 


• 


LI0VF1 


0600 


• 


LI0VF2 


0D00 


* 


LMAtN 


03E0 


* 


LREHO 


0E00 




LVLFEX 


0C00 


* 


0VER2A 


0072 


* 


□VER2H 


O071 


* 


0VER2L 


0070 


* 


0VERA1 


0012 




QVERH1 


0011 


* 


0VERL1 


0010 


* 


PflRITT 


000C 


• 


PARITY 


00QB 


• 


READC 


0028 


* 


READN 


0037 


* 


REMDO 


0060 


♦ 


REMDl 


0061 


• 


REWD2 


0062 


« 


REKD3 


0063 


• 


REMD4 


0064 


• 


REMD5 


0063 


• 


REHD6 


0066 


• 


REMD7* 


0067 


♦ 


REMOfl 


006A 


*• 


REMOH 


0069 


* 


REMOL 


0068 


• 


RKCE 


00S0 


♦ 


RNH 


006B 


• 


RNL ' • 


006D 


* 


RNM 


006C 


• 


RWRPCH 


00CA 


* 


RWRPCL, 


00C8 


* 


RURPCM 


00C9 


* 


SERVRC 


000F 


♦ 


SPUCP 


0024' 


* 


SPUSM 


0003 


♦ 


BPUSK 


0023 


* SPUSL 


0002 


• 


8PUVDH 


0004 


* 


SPUVSH 


0000 




SPUVSL 


0003 




spuvum 


0001 


* 


6PM 


©OFF 




8PUB 


00C7 




TABLE 


0000 


• 


TIWR2H 


00FA 


♦ TIMR2L 


00F8 


* 


tiwr2« 


00F9 




TIMRHN 


00F6 


• 


TXWRHO 


001B 


• 


TXMRLN 


00F4 




TXttRLO 


0019 


* 


TIHRMN 


00F3 


♦ 


TIHRKO 


001A 


• 


VLFC 


0000 


• 


VLFEC 


0016 


• 


VLFRB 


0009 


* 


VLFTB 


0008 




VLFTH 


0007 


• 


VLFTL 


0006 


♦ 


VLFXP * 


0032 


* 


VLFXH 


0031 




VLFXL 


0030 


• 


WflRPCL 


00C4 


• 


UftRPCW 


00C3 


• 


WRITEMr 


0026 



» WRITEN 0023 

DEFINED 137 USER SYtC0LCS> 
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CP/M TLCS-47 ASSEMBLER V2.2 



LOC Oai LINE SOURCE STATEMENT 



I f 

8 | 7.1983. 

3 | lt«*U»*M VI. • 

4 f <TKP474SP> 
3 I 

ft I t*bl* rout in* 

-r i 

• i 

9 , 



•no list 
•lis* 
ZT | 



ROM POSE NO. • 



h*000 

easo 63E0 n o i«*m 

» | 

31 b Ivlfex 
38 | 

0894 28 33 rwtt 

34 



0006 6609 36 5 lioWl 

37 | 



39 | 



b llevfE 
b la imp 



♦I I 

90OC 6EM 42 b lr 

43 | 



ASSEMBLY COMPLETE, 



• PROS RAM ERROR (81 
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CP/W TLCS-A7 ASSEMBLER V2. £ 



PA8E 2 



SYMBOL TABLE 

u> i bp 0Bee liovfi e&e* liovf2 0000 lmain C3E0 

LREMO LVLFEX CCM 



DEFINED 6 USER SYMBOL CS) 
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CP/M TLCS-47 OSSEH8LER V2.Z 

Baer 



LOC OBJ LINE SOURCE STATEMENT 



1 , 

2 | 7. 1983. 

3 | UovfZ.*M VI. 0 

♦ I CmP4740P> 

3 • 

6 I r i w o t t con* rout in* 

T | 

« t 

9 | 



•nolist 
•list 

268 | 



ROM POSE NO. 32 



269 org h* 

270 | 

271 | 

272 f 

273 | pusn rotflotor- 
27* | 

279 | 

0D00 3F72 276 «t *.owr2a 

4* 277 Id a,£0100b 

13 276 itch «h oir 

0004 366F 279 oielr 11,191111b 

0D06 2978 269 iceh hl,ovtr21 

2fii It 

282 if ti— r2 atop 

283 || 

OD08 40 284 Id *,fie 

BDQ9 3A8D 269 out *,*©pld 

286 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1| 1 1| 1 1 1 1 1 1 1 1 1 1 1 1 II II 1 1 1 1 1 1 
267 1 1 M 1 1 1 1 1 1 1 1 1 ! I « 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 f I ? 
286 | 

289 it chock Nl rout in* * 

290 | 

6D0B 3CGB 291 Id a«rnh 

GD0D 01 292 eapr *, £1 

0O0E 6D43 293 b ro«100 | Nl mi not *l v 

29* tt 

299 || Nl»l 
296 || 

0D10 3BD0 297 ttttp KO0« 1 | chock port for rwiott 

0012 AF 296 b ro«200 | port »•» • 1* , it w*« not 



•tort bit 



299 | 

300 it it m«s mt*r-t bit 

301 t 
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CP/W TLCS-47 ASSEMBLER V2.2 



POSE 



0D16 3B0G 
CD 18 4F 
0D19 3FFA 
©DIB 4D 
0D1C 3FF9 
0D1E 47 
0D1F 3TF6 



0D2C 3B46 
0D2E 2B 



0D32 A4 



324 || 



327 | 
326 |t 



©DSF 39F0 329 
0D31 B3 339 
331 



333 | 

334 | 



0D33 3B06 333 rma 

0D33 4F 336 
0D36 3FFA 337 
0D38 49 338 
0D39 3FF9 339 
0D3B 4E 34« 
e03C 3FFB 341 

342 tt 
0D3E 48 343 
0D3F 3A8D 344 

343 f| 

ROM PP. BE NO. 53 * 

0D41 6D24 346 » r ^** 300 

347 



Id 




out 


*,*opld 


rttum 


rout in* 


xch 


hl,ovvr81 


Id 


*,£0111b 


dlelr 


11,101111b 


xch 


*, sir 


Id 


ov*i-2a 


elr 


»op06,0 


r«tt 




ttttp 


spuvsrt, 3 


b 


ro»210 


b 


rM300 


ttt 


Xop0£*& 


Id 




St 


a, tinr2h 


Id 




»t 


A, tinrSm 


Id 




St 


* f timrai 


Id 




out 


«*%opld 



348 
349 

350 | 

331 f 

332 | 

333 | 



nuuuntinnntnni 
i unimiimtiMiinii 

llllllltUUHMItlltlU 
t 



Nl was not *l v 



| N2~2 



LOC OBJ LINE SOURCE STATEMENT 

0D13 42 302 M 

0D14 3F6B 3B3 st «t rnh 

304 | 

303 | swttlng ti»«r2 

306 swt *op06,0 

307 Id f 

308 st * tsr2h 

309 Id »,*h'd 

310 st t,tl«r2« 

311 Id «**7 

312 st *,tlsr21 

313 it 

316 It 

317 |fl 

318 ft 

0D24 2970 319 rw3C0i 

0D26 47 320 
0D27 36AF 321 
0D29 13 322 
0D2O 3C72 323 



jump to rttum routtn» 
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CP/M TLCS-47 ASSEMBLER VS. 2 

PBBE 3 



LOC 


OBJ 


LINE 


SOURCE 


STATEMENT 


0043 


3C6B 


3S4 


rt«100i 


Id 


a, mh 


0043 


00 


399 




cwpr 


*,« 


©046 


oe 


336 




tMtp 




0X>47 


93 


337 




b 


rwl 10 


0046 


BB 


35S 


rstOOOt 


b 


raieoe 






399 


tl 










360 


t 






0D49 


49 


361 


rml20t 


id 


*•*© 


0D4Q 


3F6B 


362 




st 


a, mh 


CD4C 


3F6C 


363 




St 




0D4E 


3F60 


364 




St 


a, ml 






369 


f 






ooso 


6024 


366 




b 


r*m30O 






367 


tf I 










366 


111 










369 


III 






0032 


39BO 


37© 


mmllOt 




•puv«h v '. 


0034 


B9 


371 




b 


rvml20 






372 


1 










373 


1 


data crsst rout: 






374 


t 






0039 


397© 


373 




clr 


■puwh, 






376 


1 






0037 


3932 


377 




clr 


spusl* 1 


> of* 
















376 


1 






8099 


£024 


379 




b 


r*jm30Q 






360 


1 










361 




snd 





I Fl mas not * 1* 

I (ksy currently dsor-rssssd 
I rtturn 



ASSEMBLY COMPLETE, * 0 PROGRAM ERROR <3> 
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CP/H TUC8-47 ASSEMBLER V2.8 



* 


comAD 




• 


DCH 


00FE 


• 


DI8PK 




• 


INCOTX 


003B 


* 


KEST0H 


0023 


* 


KEST2H 


0027 


• 


KE8T4H 




• 


KCVND 


002C 


♦ 


KEYS 


0100 


• 


LXICOT 


0000 




LDATW2 


0036 


• 


LECOTM 


003O 


* 


LVLFEX 


0C00 


* 


OVERA1 


0018 


• 


PARITY 


000B 




REN120 


0049 


* 


REMD0 


0060 


* 
♦ 


REMD4 
REMOA 


0064 
006A 


# 


RVIRPCL 


006B 

00ca 


• 


8 PUSH 


0003 




BPUVSH 


0000 


♦ 


8PWB 


00C7 




TXHR2* 


00F9 


» TIMRLO 


0019 


* 


VDATAL 


0017 


• 


VLFTB 


0008 


* 


VUFXH 


0091 



* 




0013 


♦ 


DCL 


WBTW 




DlDKiW 


0034 




INCOTL 


0039 


- «- 


KE8T0L 


0022 


• 


KEST2L 


00S6 


• 


KEST4L 


002A 


* 


KEYNN 


0020 


• 


KEY8B 


0250 


* 


LDATLl 


0037 


• 


LDISP 


0B00 


• 


LlQVFl 


0&00 




0VER2A 


0072 




0VERH1 


0011 




RE1000 


0048 




REI1200 


002F 


• 


REMD1 


0081 


» 


REWD3 


0063 


• 


REHOH 


0069 




RNL 


0060 


• 


RWRPCM 


00C9 


* 


SPUSK 


0020 


• 


SPUVSL 


0005 


♦ 


TABLE 


0000 


* 


TIMRHN 


00F6 


* 


TIKRWN 


00FS 


» 


VLFC 


000A 


* 


VLFTH 


0007 


* 


VLFXL 


0050 



Vable 



• 


CQMK8R 


0014 


• 


DCN 


00PO 


• 


DISPL 


0030 


♦ 


XNCOTM 


003A 


• 


KEST1H 


0025 


• 


KEST3H 


0029 


• 


KE3TBH 


0041 


• 


KEY 00 


002E 


♦ 


KEY8C 


000E 


*> 


LOATL2 


0038 


• 


LECOTH 


003E 




LMAIN 


03E0 


* 


0VER2H 


0071 


• 


OVERLI 


0010 




REM 100 


0D43 




REM210 


0033 


• 


REHD2 


0962 




REMD6 


0066 


♦ 


REMQL 


0068 
006C 


♦ SERVRC 


000F 




SPU8L 


0002 




SPUVUW 


0001 




TXMR2H 


00FA 


♦ 


TIHRHO 


001B 


» TXKRMO 


001A 


* 


VLFEC 


0016 


• 


VLFTL 


0006 


• 


UARPCL 


00C4 



• 


OATACT 


0200 


• 


DISPA 


0032 


• 


DXSPLU 


0033 


• 


KEST 


0043 


* 


KE5T1L 


0024 


• 


KEST JL 


0028 


* 


KESTBL 


0040 


• 


KEYON 


002F 


* 


KEYTB 


00CB 




LOATH 1 


0035 


* 


LECOTL 


003C 


♦ LREMO 


0E00 




C3VER2L 


0070 


•» 


PARITT 


000C 




REM110 


0052 




REK300 


0O24 




REHD3 


0063 




REMD7 


0087 


* 


RKCE 


0030 




RWRPCH 


00CA 


• 


SPUCP ' 


0021 


* 


spuvon 


0004 


* 


SPW 


00FF 




TIMR2L 


00F8 


* 


TIMRLN 


00F4 


* 


VDATAH 


001B 


* VLFRB 


0009 


• 


VLFXA 


00S2 


* 


WARPCM 


00CS 



DEFINED 116 USER SYMBOL (8) 
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•sTlLEl DR0F7_RST!UEHftRM HEULETT-|>*CK*Rr-: S041 A**embler 
LOCATION OBJECT CODE LINE SOUTCE LINE 



vOOO?> 
<0001 ? 

<oooe> 

<OO0A> 

' ooo4> 
<oooc; 

<O003> 
< 0ODB> 
r 00ftp> 
<O0Oe v 
**000E • 



f 0003 k 



<oo2o> 

<0021> 
C0024> 
< O023> 
<002D; 
<002F> 
f0031> 



3 
4 

3 

6 
? 
8 

1 0 

n 

12 
13 
!4 
13 
16 
17 
18 
19 
20 
21 
22 
23 
24 
23 
26 

2r 

25 
2? 
30 
31 
32 
33 
34 
3? 
36 
3? 
38 
3? 

40 
41 
42 

43 

44 
43 
«6 
47 
48 
4? 
50 
31 
32 
33 
34 
33 
36 
37 



30 d 2 



Drop Processor Mam Poutine 



;R0 
:R1 
;P.2 
:R3 
;R4 
jP? 
;P6 
jP7 



General 
General 
General 
Gene I >1 
Ctntr»l 



Ufftng Pegister - ■*.■■>>>>•>>>>>>>> 
Bank 0 
Rtglster — Converter 
Rt9i*t«r — Uftd in drop pell aap 
Register — Converter 

Pegister — Converter , Soft counter 
Regtrter RF cable switch \ Store cabU ny». 



Counter for count 04 CND 



Interrupt routine j+a»-t aodre*s 



: < < 


{<«< 


Port 










:P1 ^ 


<4> 


C3> <2> <1, -0. Sub*c-iber Select 








;P1 '7> 






T**t switch * Reret out 


< \$ 




1 0 'j 


;P4 <3* 


<2> 


<l> <0> 


Converter Control 








;P3 '3> 


<2> 


C 1 > 


Drop Scan Switch 32. SI 








;P3 <4 "; 






VLF OUT 








jP6 '3* 


<2> 


<1> <0> 


Power Detect I 








;P7 f 1 > 


T0> 




II 








:P7 '3- 


C2> 


• 


ECU addr*** 








;C0r-E 




Address 


Coaent 


pin 


out 


DAT_1 


EOU 


00001 0018 


Tuning dsta ' 1 * 




Q 


1 


h*T_0 


EQU 


OnoOOOOtB 


Tuning data *0* 




O 


1 


CLKDAT 


EOU 


00001 0006 


Cloci dala * i * 




9 


0 


L0DDM T 


EDM 


00001 01 06 


Load pul »e -Sat a * 1 * 




O 




P«PDTrt 


EQU 


uooooiooe 


POLi^t* o»f 




Q 


4 


puRC'T: 


EQU 


00001 1 008 


P<?"tr on 




O 


4 


CA8L_- 


EOU 


0000001 18 


Cable relect A 




0 




CftBL.P 


EQU 


00001 01 18 


Cib3* *«l«ct 8 




fi 


3 


r»ETDa- 


EQU 


00001 1 01B 


P'?"fr check 




9 


• 


Chblj: 


EQU 


0O0 001 1 08 


Cable Select C 




£ 


6 


CnBL^r 


ECU 


n n o 0 1 i I 08 


CabU Sel«ct D 









v alieble conrtant 



CO<.'HT_PS 


EOU 


3 


0* • ?a pi* i *r i * v 1 ebe 1 






Sub. Co»»erd *. 




:DE-OT 


EC!U 


0OH 




;03PCUT 


EQU 


01H 


- Device dire I a** control 


; SETD-T 


EQU 


02H 


: Set data to de-ice 


:REr.^-T 


EQU 


03H 


: Read data 
















; Label 




head addesr 


Co"»»er»t 


PMRDE' 


EOU 


2 OH 


; 01 Command 


CNkUEL 


EOU 


21 H 


i 03 Co»m*nd 


SUBMES 


EQU 


24H 


; 0* Com and SU8 


SNDMES 


EQU 


23H 


; 04 Command 


SVBPWR 


EOU 


2DH 


0? Co»»»nd 


SUBSWT 


EQU 


2FH 


06 Con»»nd 


0RPP0L 


EOU 


31H 


; 07 Command 



APPENDIX B 



FILCi OROPr_RST : UEHOP6 HEULETT-PwCKAPD : 8041 Osieabl«r 
LOCATION OBJECT CODE LINE SOURCE LINE 
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<0038> 


98 


DEVPOL 


EQU 


38 H : 


09 Com*«nd 




< 00?6> 


59 


FOP 8<» 


ECU 


56H 


94 CcRBttnd 






60 


























61 




ORG 


OH 




0000 


15 


62 




PIS 


I 


• Piynablc 4tvt interrupt 


0001 


0409 


63 




jnp 


START 


: T-tart Attdrci; 






64 




OPC 


3H 




0003 


93 


65 




RETP 










66 




ORG 


7H 








67 




JflP 


TIM I NT 


TIMER INT. 




















68 














69 




ORG 


09H 




0009 




70 


STAR T : 








0009 


237F 


71 
72 




riov 


A,# 07FH 




00 OB 


39 


73 




OUTL 


PI , A 


RESET PULSE F n P PEP 1 FERAL PP0CE3SOP 


OOOC 


23FF 


74 




MOV 


A, HOFFM 




OOOE 


39 


75 




OUTL 


PI » A 








76 










00 OF 


F5 


/ i 




EN 


FLAGS 


enable flags IBF OBF 


0010 


A3 


78 




CLR 


F1 


Fi — use for command header" f AO > 


001 1 


35 


79 


START V : 


01? 


TCNTI 


t 


0012 


65 


30 




STOP 


TCNT 








81 














82 








: 04 conn and buf f er c 1 * or 


0013 


B826 


83 




MOV 


P0,#$NDHES+1 




0013 


B040 


84 




MOV 


<?R0,«O4QH 








85 














86 








» 34 connand buff er cl cor 


0017. 


B857 


87 




riov 


RO, §FOR84+1 




0019 


BOFF 


89 




MOV 


<?R0, «OFFH 




/ 




89 










001B 


BB1C 


90 




MOV 


P 0 - » 0 1 CN 


rsoi j*ftp bank 1 R*| 


001 D 


B031 


91 




MOV 


PRO, *DRPPOL 


: ^e t- Prop poll nap bead addresx 






92 








f or interrupt initial fftart. 


001F 


B831 


93 




MOV 


RO, tDPPPOL 




0021 


BB07 


94 




MOV 


R3.tr 




0023 


BOFF 


95 


IH1LF 1 • 


NOV 


9P0 - 4 OFFH 


T*» op Pol 1 Map jnit 1 5-1 1 z 3 1 * on . 


0025 


18 


96 




INC 


PO 




0026 


EB23 


97 
98 






P3, IN1LF1 




0028 


B836 


99 




MOV 


PO.tPEVPOL 




002A 


BA06 


100 




MOV 


P2.«* 




002C 


8B05 


101 


IMILP2: 


MOV 


R3.«5 


: Pcvicft Poll Map initialization. 


002E 


BOFF 


) 02 


INJLP3: 


MOV 


9P0, *OFFH 




0030 


18 


103 




INC 


PO 




0031 


EB2E 


1 04 




DJH2 


R3,INILF3 




0033 


EA2C 


105 




PJH2 


R2,IMJLP2 








106 


i 








0035 


BF04 


107 




HOV 


R7,*04H 


: Initialize sddrei* Peoister. 






108 








: for interrupt routine rtarf ing 






109 


S 






00" 


2304 


110 




MOV 


A, HPURDTO 


: All covcrter switch off 


0039 


14D2 


1 1 1 




CALL 


ALLCNT 




003B 


2303 


112 




MOV 


A . «CABL_A 




0 03D 


I4D2 


113 




CALL 


ALLCNT 








114 




nov 


A # #CABL_C 


; Clear Subjcnbc* data 



LOCATION OBJECT COC E LINE SOUFCE LINE 



003P 543-* 

0041 C3 

0042 23 OA 
0044 62 

0043 8D03 

0047 23 

0048 43 



0049 067$ 
0048 7630 

004D 22 
004E 0449 

0030 A3 

0031 *2 

0032 ftE 
0u53 03F7 

0033 F6«9 
0 0C7 FB 
0038 03SB 
003A B3 

0 03B 64 
003C 66 
003D 68 
OOSE 6A 
• 03F 6C 
00A0 6E 

0061 70 

0062 72 

0063 74 

0064 046F 
0066 0497 

0065 044? 
OuhO 946* 
006C 040A 
006E *4*C 

0070 944? 
0072 C47F 
nf»T4 I4D4 



C'i76 ES57 

o..-e c o 

0»j79 F2*« 
00TB 5438 
OOTP *»4«? 



007* 2300 



II? 
116 
t 17 
118 
119 
120 
121 
122 



CALL 
CALL 
SEL 

nov 

MOV 

nov 



193 

3041 Hr;i* , .' : <*" 

ALLCHT 

IN1T_P 

RB6 
A.tOlO 

T> A 

R3,tC0UNT R3 
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Power detect l»n% lm* i*li:»t ion 



; T|»cr counter s«t 01 Oh 



i£3 ; 








124 


EN 


TCMTI 




123 


ST«T 


CNT 


mmwm initialize end •»»•*•«• 


126 ; 






127 ; 








128 START* : 


JMIBF 


C0HT1 


; I8F full ? 


1 2? 


JF t 


START3 




130 ; 






C«se of utlng con»«nd port 


131 START4: 


. 

IN 


A»D8B 


* Error p*ts Co»»ing ignored 


132 


jnP 


STORT2 


133 ; 






; pi F 1 *g Cit«r 


134 START3 : 


CLR 


FI 


133 


IN 


A,DBB 


; Input Co»f>»nd 


136 


nov 


R3.A 


; If enter co»»*nd js invalid one 


137 


ADD 


A, 9 


138 


•JC 


START2 






nov 




i 


140 


ADD 
JHPP 






141 


OA 


• Estifttte Juap «ddr«*s 


142 t 








143 COMMAND 


DB 


COHO 


* 


144 


DB 


C0N1 




143 


r*n 

VO 


COM2 




1 46 


DB 


COM3 




147 


DB 


COM4 


i 


148 


DB 


cons 




14? 


DB 


C0M6 




130 


DB 


C0H7 




131 


DB 


cone 




132 l 






reset ce»»»nd 


133 COrtO; 


jhp 


RESET 


134 CO«t : 


JMP 


RPDL 


; read power detect 1 ine 


133 COM2: 


jhp 


START2 


not *s*t?n«d 


136 COM3 t 


JHP 


CTFC 


comM tuner frequence cn»nq* 


137 COM4: 


JHP 


SMTD 


send »*ss*o,e to device response 


13e C0M3r 


jhp 


SPC 


fubfcrtv«r po»er.c»b}e cont-rol* 


139 COM*: 


■jftp 


STftRT2 


; not »ss igned 


160 COM7: 


J MP 


SDPS 


define droD poll seauenc* 


161 COM? : 


JHP 


SDEPS 


I Serine de-ice poll f*qu*nj* 


1*7 : * 84 








1*4 COMTl : 


MOV 


»0.»FOF^4*1 


ur 


MOV 


P.*PO 




t 


JE7 


C0MT2 




»67 


CMLL 


RE?P84 




168 


JMP 


STAFT2 '• 




4 70 * 0-i 


Co»t> »nd 


response 


. ^ritttr *"i"*-4 rt ^ -*%d*' 


171 ?T»»FT>: 


nov 


rt. »00H 



194 



0167237 



FILE: PPC*P7_P9T 
LOCATION OBJECT 

0081 90 

0082 0449 

0084 B826 

0086 FO 

0087 F249 
0089 D27F 

OOflB 54 10 

0080 0449 



009F BAOO 
0091 BB01 
0093 34FC 
0093 0411 



0097 QE 

0098 33 OF 
009A AB 
009B OF 

009C 47 
0090 4B 
009E B620 
OOftO AO 
00A1 BA01 
O0A3 88 02 

O0A3 34FC 
O0A7 14«8 
O0A9 0449 



OOAB B820 
OOAO FO 
00w£ 43C0 
OOF 9 AA 
OOe*. 34CB 
00B3 83 



00B4 8821 
0086 BB03 
00P8 5410 
OOBA 23FF 
OOBC OB 
00 BO C640 

OOBF B821 
0OC1 FO 
00C2 03FA 
00C4 F649 



r ODE L I HE SQW-Z LfHE 



172 
173 

174 : 

175 COHTI- 
176 

177 
178 
t79 : 
130 
181 : 
182 
183 / 
184 
18 



nov 


STS.A 




jnf 


START2 




nov 


P0,»SNDME5*t 




nov 


O.9R0 




JB7 


START2 


04 rispons* 


J 86 


STARTS 


0« rt?ponit 


CALL 


RES04 


• Send to 


JHP 


START2 


: r**.urn »ain 



: *♦**. 

• **** 

136 PESET 
IS7 

189 

190 

I9t : 

192 PFPL: 

1«3 

1*4 

195 

196 : 

197 

193 

t oo 

200 

201 

202 

203 ; 

204 

203 

206 

2 07 ; 

209 : 

209 PS: 

210 

211 

212 

213 



• ******* *********** 
#»«##*•****+*****' 

HOV R2,»00 
nov P3,»oi 
CALL RESOUT 
jn p START 0 



R*»d po»er detect li 



• «*»■ 

ne t 



novo 

QHL 

nov 
novo 

swap 

OPL 

nov 

MOV 

nov 

nOV 



0.P6 
fi,«0FH 
R3.A 
A.P7 

A 

A.F3 

RO,«FWROET 
ARO , A 
R2.»01H 
R3.»02H 



* *** ♦»«^***#****** ****** ***** 

* ******* **»»%*** * *************** 

S«r.d f.soonii -*9- before r«r«t. 

mu.m'mm r«*«t 

P**d ECU Addr«*i > 
pO"«r detect 3 2 10 



power detect :■: 3 4 
- ECU Addrejff 



14 — pnucr 



det. V ~ 3 



CALL RESOUT 
CALL PS 
JHP START2 



nov 

nov 

ORL 

MOV 

CALL 

PET 



RO, tPUROET 
A.OPO 

ft,§MO0O0QAE 

R2.A 

PURCHK 



2 bvtc send to data processor 

Send to D*t»_P»-oc«T*or 
C»ll subscribers power* check 

s*t poNcr tf*tect lin* all high 



trv * ' subicnv«r power on 

. For Subscriber th*t powered of 



216 


• Change 


Tun«r Freqytr 


217 : 






218 CTFC: 


MOV 


RO » tCHAHEL 


219 


MOV 


R3.003H 


220 


CALL 


INPCOM 


221 


MOV 


A, tOFFH 


222 


XRL 


A.R3 




JZ 


START4 


224 : 
223 


nov 


RO, tCHAMEL 


Z26 


nOV 


A,ffR0 


22* 


mDO 


A,«-06H 


228 


JC 


START2 



Ch*no* * 

Stor%d M * * r - converttr r*u»ber 
Err-or - input d»ta invalid orvt. 

t Error - Prop nuaber is »n««lld. 
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0167237 



FILE i 0R0F7_RST tUEMAP* HE^LET T-PACr APt- : 904 1 Atie»bl«r 
L0CAT10N OBJECT COPE LINE SOUPCE LIME 







229 








00C6 


9466 


230 




CALL 


TUMEP 


00C8 


BA03 


231 




nov 


P2.f03H 


OOCA 


Be 02 


232 




rtpv 


P7,«02M ; 


oocc 


B82I 


233 




«0V 


PO.ICHmHEL 






234 








OOCE 


34FC 


239 




CALL 


PESOUT ; 






236 


; 






ODOO 


044? 


237 




JP1P 


STAPT2 






238 












239 


















OOP 2 


3C 


240 


ALLLHT: 


novo 


P4,A ; 


0OT>3 


BACO 


241 




HOV 


R2.P0COH 


OOP? 


54 AE 


242 




CALL 


SELECT ; 


D0P7 


83 


243 




PET 








245 




3*nd Hefftage to Depict ' 


OOPS 


S44C 


246 


FIHD84: 


CALL 


¥A 1 T_84 ; 


OOPA 


B826 


24? 


>nTt> : 


nov 


P0,«SHDMES*i 


oopc 


FO 


248 




MOV 


A # 0R0 


OODP 


F2D8 


24? 




%I87 


FIMD84 ; 


OOPF 


D2E3 


r?o 


SHTPO: 


•;e6 


SnTDI ; 


00E1 


34 IP 


291 




call 


PESO* 






252 








00E3 


231 0 


297 


SHTPl : 


nov 


A,»Q0019000B 


00E3 


90 


254 




nov 


STS*A ; 


00E6 


C8 


299 




PEC 


PO : 


D0F7 


B802 


296 




nov 


R3.»002H 


00£9 


5410 


297 




CALL 


IMPCOn ; 


OOfcB 


PB 


298 




nov 


A,P3 ; 


OOEC 


D3FF 


29? 




XRL 


A.ROFFH 


DOEE 


C64P 


260 




JZ 


5TAPT4 






26 1 








OOFO 


B8Z6 


262 




nov 


R0.«SHPnE3*l 


O0F2 


FQ 


263 




nov 


A.9P0 


OOFS 


AB 


264 




nov 


R3.A 






269 


* 






0OF4 


03F? 


266 




ADP 


A,«-7H 


00F6 


E6FA 


267 




JNC 


snT04 


0OK8 


2439 


268 




jnp 


SnTP2 






26? 


j 






OOFA 


18 


270 


sntp4 j 


INC 


po ; 


OOFB 


941 0 


271 
272 




CALL 


iHPCOn 


OOFO 


FB 


273 




nov 


A,R3 


OOFE 


03FF 


274 




XRL 


O.aflFFM 


0100 


C67A 


279 






START7 






276 


















co»*and set rout in 


0102 


B827 


278 




nov 


PO.tSNDMES*: 


01 04 


B924 


27? 




nov 


Rt.tSUBnES 


0106 


FO 


280 




nov 


A.8R0 


01 07 


33F8 


281 




AWL* 


A.O0F8H 


0109 


77 


282 




RR 


A ; 


01 00 


77 


283 




RP 


A 


OtOB 


77 


284 




RR 


A ; 


01 OC 


AA 


289 




nov 


R2, ft ! 



Charging fr«au*ncv 

Send to Dsta_Proceff»or response " 0 3 
rityrn noin routine 



i Select e »ut*crjfr*r 



; tr 84 cnr» IS trlft,th«n send it to t'st i_*>>-*C*i 

See tn»t buffer for 04 co»»*nd 11 en»pt*- 
if buffer if full- then this routine mii^ 

for rendjno, to dcvic« by int. rout in* 
S*nd 04 r«jp?nft to Pata Pfpcirior 

Set 04 co»»#nd bus*' 

Input 2 b»te ' dt"1c« IP . E-VTE COUlfT ** 



See the number or r«nd bvtci 

for ata processor 



IT ©YTE COUNT it greater than 6 

thtn. tnout data **as aborted 
abort coa»and ' illigal return > 

input aess aoe data 



co«»»nd • address 
Sub. aess'Qt for jntr 
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FILEf DR0P7_PST:UEHAPft 
LOCATION OBJECT CODE LIME 



HEWLETT-PACKARD: 8041 ft»««bler 



01 67237 



01 OP 
01 OF 
01 1 1 

dnz 

01 1 3 
01 14 
01 16 
0117 
0118 
0119 
01 IB 
OMD 
OME 



031F 

C62D 

FA 

97 

67 

033C 

A3 

At 

FA 

1231 

23 OF 

31 

A1 



0 1 IF B826 

0121 FO 

0122 43C0 
0124 AO 



0123 FD 
0126 962A 
0128 BD04 
0I2A CD 



012B 0449 

0120 81 02 
Ot2F 24 IF 
0131 23F0 

0133 31 

0134 47 
0133 At 
0136 24 IF 

0138 B040 
01*3 A 0449 



01 3C 23 
01 3D 22 
01 3E 22 
013F 21 
0140 
0141 

0142 It 

0143 11 

0144 11 



32 
32 



. IME 


SOUPCE LIME 




286 


XRL 


A,»1FH 


287 


J2 


EXPAND 


238 


MOV 


A,R2 


289 


CLR 


C 


290 


RRC 


A 


291 


ADD 


fl,#FNCTBL 


292 


novp 


A.9A 


293 


MOV 


(?PI >A 


294 


MOV 


A.R2 


293 




ODDFHC 


296 


nov 


A,*OFH 


297 


A ML 


B,9P1 


298 


nov 


9R1 , A 



299 ; 

300 ; 

301 SUBCOM i 
302 

303 
304 
303 
306 
307 
308 
309 
310 

311 SET.R5: 

312 ; 

313 ; 
314 
313 ; 

316 EXPAND: 
317 

318 Or.-DFNf.: 

319 

320 

321 

322 

323 ; 

324 SMTD2: 
323 

326 ; 

327 i 

328 : 

329 ; 

330 ; 

331 ; 

332 ; 

333 ; 

334 FNCTBL; 
333 

336 
337 
338 
339 
340 
341 
342 



MOV R0,«SNDMES*1 

MOV A. PRO 

ORL A,*0C0H 

MOV 9R0,A 



Set 04 Buffer full < active 



count down R5 ' Count time «hich 04 C oni»»nd ocured 



HOV 
JNZ 

nov 

DEC 



A.P3 
SET_R5 

R3,*C0l»NT_R3*1 
P3 



JMP 

MOV 

JMP 

MOV 

AHL 

SWAP 

MOV 

^MP 

MOV 
jnp 



START2 

OPl .4 02K 
SUBCOM 
A , • OF OH 
A.OR1 
A 

9R1 >A 
SUBCOM 

9P0,t4PH 
ST0RT2 



-psnd command is f i-ed 
send to depict 



Set status * buffer emp f V 



Kind of function define t*bl* 
number of com»and »re ss follOM. 
1 — — device contorl 

2 send device data 

3 re»d device information 

command number 



Specified 



DB 


23M 


; 1.0 


DB 


22H 


: 3.2 


DB 


22H 


: 3,4 


DB 


2IH 


; 7,6 


DB 


32H 


; 9.3 


DB 


32H 


; B# A 


DB 


11H 


: D.C 


DB 


HH 


; F>E 


DB 


1 1H 


: 11,10 



device control 
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0167237 

FILEt 0R0P?.RST:UEHOP6 HEULE* T-PACKAPD : 3041 ftimblir 
LOCATION OBJECT COPE LINE SOURCE LINE 



9143 ZZ 


343 




oe 


22N 


13.12 


0146 22 


344 




08 


22M 


13,14 vend date n to device 


0147 22 


345 




DB 


22H 


17,16 n • 1 to 3 


01 48 22 


346 




DB 


22H 


19.18 


0)49 33 


347 




DB 


33H 


IB, IA 


0t4ft 33 


348 




DB 


33H 


ID* IC read device information 


0t4B 33 


349 




DB 


33H ; 


IF. IE 


330 








other send data 




33 1 












332 




Subscriber power control & Subrcriver Switch Control 




333 










014C doZP 






MOV 


RO , #SUBPUR 




Ql4c t50U» 


353 




MOV 


R3. tOIH 




ft t * fk t n 






CALL 


INPC0M 


i nput 




337 










01b*2 FB 


338 




MOV 


A , R3 




If 1 3J WJf ^ 


339 




XRL 


A , # OFFH 


vntCk t r r or ] no i r . o 1 * -> • 




360 




jr 


START7 






i>o • 


* 








01*>r dolU 






MOV 


R0 * #SUBP M P 




0 1 39 F 0 






MOV 


A . (?R0 




0l9H 3307 






mNL 


A , • 97H 




0 1 ISC AB 


?P3 




MOV 


R3 * A 


Prop NuoiDer*' 


n i ^ft 

V 1 3V Mb 


366 




mOv 


R4 , A 




0 1 3E F 0 


367 




MOV 


A, &R0 




U 1 3r r « r 


368 




JB7 


SPCO 
















ft t £ t tmr 


370 


SPC1 : 


CALL 


PWROFF 


> 




"771 












372 






* 




m At 


373 










VlD<J rW 


374 




MOV 


A,Pd 




V 1 HP 


373 




MOV 


R3 » A 


Restore Converter Number 


ft-l £^ F A 


376 




MOV 


A.OR0 


; bit 6 equal i- cable * 


me/ r»^7/ 


* 




JB6 


SSCt 




378 








9- scl . cable 8 


U i OvJ J~ " 


379 




CALL 


CABLE A 






380 










V * ©*+ 


38 1 


SSCCOI* : 










382 










ntCA Dan* 


383 




MOV 


R£,»05H- 


: -.end response * 05 " 




Tfi4 




MOV 


R3.I02H 




vIOC 


383 




CALL 


RESOUT 


PQ — SUBPUR 


0170 0449 


336 




JMP 


START2 






387 










0172 7484 


388 


SPC0: 


CALL 


PURON 




0174 2463 


38? 




•snp 


SPCC0M 






390 










0176 34C4 


391 


SSC1 i 


CALL 


CABLEB 




0178 246A 


392 




JHP 


ssccon 






393 


; 










394 


» 








017A 04 4 D 


393 


5TART7 : 


JMP 


START4 


* 




396 












397 


. t 


Define 


Drop Pol 1 Sequence > 




398 










017C BBFF 


399 


CHGFflL : 


MOV 


R3,«0FFH 





> 



198 



FILE: DPQP7_PST ;UEHAPm HEUL^TT - PUCKAPD : 9 04 1 A*»«f»M«r 
LOCATION OBJECT COPS LINE SOURCE LIME 



0167237 



01 7E 83 


' 400 




PET 






401 








01 7F B831 


4 02 




riov 


RO,#DPFPOL 


0151 8803 


4 03 




nov 


P3,f 03 




4 04 


: 






0183 3494 


4 03 




CALL 


CHANCE 




406 


; 






0185 FB 


4 07 




nov 


A,R3 


0186 D3FF 


4 08 




XRL 


A.tOFFH 


0188 C67A 


4 09 






START7 




410 


; 






018A BA07 


41 1 




nov 


R2, »07H 


018C BB01 


412 




nov 


R3, M01H 


01 BE 34FC 


413 




CALL 


RESOUT 


0170 0449 


414 




jnp 


START2 




415 








0192 0450 


416 


STAPT9 : 


JMP 


START3 




417 


; 






01*4 0694 


416 


CHANGE : 


JHIBF 


CHANCE 


0196 767C 


419 




JF1 


CHCFAL 


0193 22 


420 




IN 


A.DBB 


01?? AO 


421 




nov 


9R0, ft 


01 9A 72B5 


422 




JB3 


MOPOL 




423 


J 






019C 47 


424 


RETPOL ' 


SWAP 


ft 


019D 18 


425 




INC 


RO 


019E AO 


426 




nov 


8P0^ A 




427 


; 






019F 18 


428 




IMC 


RO 


OinO EB94 


429 






R3 .CHANGE 




430 


i 






01 A2 D6*2 


431 


POLMOP : 


JNIBF 


POLnOD 


01A4 767C 


432 




JFI 


CHGFAL 


01A6 22 


433 




IN 


A,DB8 




434 


; 






01A7 2A 


435 




>CCH 


A,R2 


01 A8 B931 


436 




nov 


R1 .#DPPP0L 


01AA F1 


437 




MOV 


A, API 


01AB AO 


438 




nov 


9P0, ft 


01 AC 2a 


439 




:xm 


A.R2 




440 








OlAD 34C9 


441 




CALL 


SETP7 




442 








01 AF C8 


443 




DEC 


RO 


01BO FO 


444 




nov 


A,9R9 


01B1 4330 


443 




ORL 


A.«80H 


01B3 AO 


446 




nov 


ARO.A 




447 








0184 83 


448 


CHCEND : 


RET 






449 


r 








450 








01B3 2A 


451 


MOPOL : 


XCH 


A,R2 


01B6 FB 


452 




nov 


A,R3 


01t)7 D303 


453 




XRL 


A,f03H 


01B9 C6C1 


454 




JZ 


RETSTP 




435 








01 B8 C8 


436 




DEC 


RO 



Chcng« Drop do! I nap format 
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FILE* DR0F7_P.ST:UEHAPA HE«l t TT-Pt«CKARD : 3041 AueftMtr 
LOCATION OBJECT CODE LtHE SOURCE LINE 



016721 



o i bc r o 


457 


MOV 


A.ffPO 


0160 4330 


498 




A, 08 OH 


01BF AO 


459 


HOV 


9P0, A 










01CO 18 


4A 1 


INC 


RO 




462 ; 






01C1 2A 




XCH 


A,R2 


01C2 249C 


464 


JflP 


RETPOL 




465 ; 








4&A. • 






01C4 n 




HOV 


A, 9P1 


01 C3 33DF 


468 


AHL 


A, tt 1 01 1 1 1 IP 


01C7 Al 


46? 


nov 


OR 1 . A 


01C8 83 


470 


RET 






471 : 






0IC9 D3FF 


472 SETP7; 




A, 40FFH 


01CB B91F 


473 


MOV 


R1 ,#31 


01 CD 96C4 


474 


JNZ 


RHDPBN 




475 ; 






01CF F1 


476 


HOV 


A, 0PI 


01D0 4320 


477 


ORL 


A, «001 01)0008 


01DZ A1 


473 


HOV 


9P1>A 


01 B3 83 


479 


RET 






480 ; 








481 ; 








482 ; 








483 ;§«»«#««»**«•««#•••«••«#«***** 




484 ; 


D«f ine 


D«-Sce Poll 




485 : 






0104 D6D4 


486 SDEPS: 


JNIBF 


SDEPS 


0106 76FA 


487 


JF1 


STARTS 


0tO8 B839 


483 


rtov 


RO,»DEVPOL 


01 DA 22 


4B9 


1H 


A , DBB 


01DB 9307 


490 


ANL 


A.»07H 


OIDD AB 


491 


HOV 


R3.A 


01 DE AC 


492 


MOV 




01 OF C6E7 


493 




SDEPS1 




4?4 : 






01E1 FB 


495 SOEPSO: 


HOV 


A.PO 


01 E2 0307 


496 


ADD* 


A.405M 


0IE4 A3 


497 


HOV 


RO. A 


01t*3 EBE1 


498 




R3.SDEPS0 




499 ; 






01K7 BB05 


500 SDEriH : 


MOV 


R3,i05H 


01t*9 541 A 


501 


CAUL 


1NPC0H 


01EB FB 


502 


HOV 


A,P3 


nitX D3FF 


503 


XRL 


A . * OFFH 


01 EE C6F* 


504 


JZ 


STAPTB 




505 ; 






OIFO BA09 


906 


HOV 


R2,i08H 


OIK? BBOZ 


507 


HOV 


R3, »02H 


01 F4 B804 


308 


MOV 


R0,»04H 


0IF6 34FC 


309 


CALL 


RESOUT 


01F8 044? 


510 


JHP 


STARTS 




51 1 ; 






01 FA 044D 


512 STARTS: 


JHP 


START 4 











Stauence 
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FILEi DR0P7_PST tUEHftPA HFULETT-Pf-CKARP : ?n-M Afr»P»bI*r 
LOCATION OBJECT CODE LINE 50VPCE LINE 

— ^esponst Output Pout in* 



0167237 







314 


OtFC 


86FC 


313 


01 FE 


93 


316 


01FF 


PA 


317 


0200 


02 


318 






319 


0201 


CB 


320 


0202 


FB 


321 






322 


0203 


C60D 


323 






324 


0203 


8603 


323 


0207 


83 


326 


0208 


FO 


527 


0209 


02 


528 


02 OA 


18 


329 


oaoB 


EBOE 


330 


020D 


83 


331 


02 0E 


4403 


532 






533 






334 






533 






536 






537 






338 


0210 


D610 


539 


0212 


761A 


34 0 


0214 


22 


541 


0213 


AO 


342 


0216 


18 


543 


0217 


EBIO 


344 


0219 


83 


545 


021 A 


BBFF 


346 


021 C 


83 


347 






348 






349 






550 






531 






332 






353 


021D 


FO 


354 


021E 


C62F 


535 






536 






557 






338 






359 


0220 


FO 


360 


0221 


0303 


561 






362 


0223 


AB 


563 


0224 


BA04 


564 


0226 


B825 


565 


0228 


34FC 


566 






367 


022ft 


BB26 


568 


022C 


B040 


569 


022E 


83 


370 



RESOUT: 



RETCNT ! 



RES END: 
PESCM1 : 



JOBF 


RESOUT 


CPL 


PO 


nov 


A , R2 


OUT 


DBB. A 


DEC 


R3 


MOV 


A,R3 


JZ 


RE5END 


JOBF 


RESCNT 


CLP 


FO 


nov 


A, PRO 


OUT 


OB8 . A 


INC 


PO 


DJNZ 


R3.RESCN1 


RET 




JMP 


RESCNT 



Check olut ouffer full 
' f output - Command . 

Conn ^ ft 4 only 

output - data... 



input coroaand and data 



PO 

r?3 



response Data head address 
B**t«s of input data 



IMF COM: 



IMPEND: 



JNIBF 


INPCOM 




JF1 


1NPEND 


conning dat» is 


IN 


A , DBB 


<• -' input- 


nov 




Store Data 


IHC 


PO 




DJNZ 


R3. IMPCOM 




PET 






MOV 


R3, *0FFH 


P3=ftf fh 


PET 




da* a f ai lure 



04 response output routine 



PES 04 ; 

; 



; 

SD2: 



S 04 END: 



MOV 


A.fcRO - 


JZ 


SD1 


ADD 


A, »-? 


JC 


S04END 


MOV 


A,AR0 


ADD 


A>#03H 


MOV 


R3.A 


MOV 


R2,«04H 


MOV 


R0,*SHDMES 


CALL 


PESOUT 


MOV 


R0,«SNDMES+1 


MOV 


9R0.»4QH 


RET 





error n£~a»g& 



♦ Device ID command- . P7TE COUNT 



clear »M r~5pon*e f -?r ne- t datsj. 
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LOCATION OBJECT CODE LINE :OUPCE LINE 







371 














572 










022F 


2304 


373 


SOI 


NOV 


A.9004H 


Error aess #oe 


02 it 


4423 


374 






5D2 








373 


, 


























376 
















t 


"efponst 94 CoiMft^r.ij 








378 


t 








0233 




37? 


RE? £4 : 








0233 


B837 


380 




nov 


RO • *F0P84 ♦ ' 




0233 


FO 


381 




nov 


A . 9P0 




0236 


F247 


382 




*JB7 


END 34 








583 


t 








0238 


C64C 


384 


RE5P&4 : 




FS4FAL 


Lsllfid at i»air* lo£C* ***Tiinc. 






383 










023 A 


FO 


386 




nov 


A . 9P0 




0236 


0303 


387 




ADC* 


A > 03H 




0230 


AB 


388 




nov 


R3 M 


;^r« E VTE COUNT 1" or- lend 
















023E 


C8 


590 


F6-4EFP : 


ftCf* 
L'tL 










391 










023F 


BA84 


392 




nov 


T?2 , ISAM 




0241 


34FC 


393 






PE^OUT 








394 










0243 


8837 


393 


$84Et<t* ' 


nov 


RO . •FOP? - * ♦1 




0243 


B080 


396 




nov 


9R0. •oeoH 




0247 


83 


397 


END 34 • 


PET 










398 














399 










02-48 


68 04 


600 


F84FAL : 


nov 


P3,*04 


jr VLF comwyn teat ion i? failed. 


024ft 


443E 


6U1 




JHP 


FC4EPP. 


«• onj condition to dat% pr*oc 






602 










024C 




603 


«A T T_84 : 








024C 


FO 


604 




nov 


A.P3 




024D 


9633 


695 




JNZ 


MA I T_ENf 


I' F5 =■ 0 then JocA 34 buffer 


024F 


3433 


606 




CftLL 


FES_S4 


ien<1 84 c onn> »f t d 


0231 


BD03 


607 




MOV 


FT, •C0UNT_P3 


i r> i » i » 1 ir» Pf • our** »r 


0233 




608 


Uh I T_EN0 








0233 


83 


609 




PET 
























61 0 










02*54 


8620 


61 1 


IN!T_F : 


nov 


RO. tPUPX ET 




0236 


BOCO 


612 




nov 


9P 0 . • OC "N 




0238 


1 4AB 


613 




CALL 


P*= 




025ft 


83 


614 




PET 










613 














616 








617 
618 


i 








0238 


6AFE 


619 


BITiEL: 


nov 


RZ,«0FEH 




0230 


FB 


620 




nov 


A,R7 


PI- Bit pattern • t*ct Low • 


023E 


C663 


621 




J2 


CONO 


1 »»: Coriw*rtcr 3 


0260 


FA 


622 




nov 


A,P2 


1111 0111 B 


0261 


E7 


623 


TUNLP1 : 


PL 


A 




0262 


EB61 


624 




DJNZ 


P3 , TUHLF 1 




0264 


AA 


623 




nov 


R2, A 




0263 


83 


626 


CONO: 


PET 










627 
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0167237 





629 










629 


*:**:::. 








630 


t : 




Ch*r»9* Ton 




631 










672 


: V* c d 


P**lSt*r 




633 


i PO 




Indlcat* Chsnn<i 




634 










635 


; F" 


— — ~- 


hiorV ing 




636 










637 










638 










639 


TUNER : 


mov 


R0..*CHAI'EL 




640 




MOV 


A,SP0 


026? AB 


64 1 




MOV 


R3.H 




642 








f)2£A 543B 


643 




CALL 


BITSEL 




644 










645 




mov 


R0, #CH«HEL '■S 


02 6E BB02 


646 




MOV 


P3 . *02 




647 


TUNLP3; 


CALL 


0ATOUT 


Q272 EB7 0 


648 




DJHZ 


P7..TUHLF3 




64? 








0274 p(j 


650 




MOV 


A,(?R0 


0275 E7 


651 




RL 


A 


0276 AO 


652 




MOV 


9R0..A 




653 










654 




DEC 


PO 


ftO^O DBflO 

OZf o wwo 


655 




MOV 


R3.*0& 


0Z7h 34or 


656 


TUHL P£ : 


CALL 


C>«T0UT 


027C EB7A 


w« 




V JHZ 


R3.TUKLP2 




658 








02 r E 1 & 


659 




IMC 


RG 


ABAC 

0Z7F dBU3 


660 




MOV 


P3.»05 


no at S48F 


661 


TMMLP4 : 


CALL 


DhTOUT 


CDC1 


662 




DJNZ 


R3,tuhlP-* 




663 










664 




nov 


A.4L0DDmT 


0287 5403 


665 




CALL 


PULSE 




666 








028? 2301 


667 




MOV 


A..iDAT_0 


028B 3C 


668 




M0VD 


P4,*- ~* 


028C 54AE 


66? 




CALL 


SELECT 


028E 83 


670 




RET 




029F 07 


671 
672 


CUTOUT : 


CLP 


C 


0290 F0 


673 




MOV 


A,9^0 


0291 F7 


674 


CICLE0: 


RLC 


A 


0292 AO 


675 




MOV 


»R0 - A 


0293 2*309 


676 




MOV 


rt.«&rtT_1 


0295 3C 


677 




M0VD 


P4,«- 


0296 F69B 


678 




JC 


DATA1 


0298 2307 


679 




MOV 


A,»07H 


0296 9C 


680 




ANLL> 


R4.H 




681 








029B Fft 


682 


DAT*1 : 


MOV 


ft, R2 


029C 39 


683 




OUTL 


P1.A 


029D 23FF 


684 




MOV 


A.iOFFH 



0"* co«t* ,: * r *d 



opn — On-Jer^r number 



»>R0 — M*in Counter 2 bit 



*l*Qr+ on-: bi** in *?prt 



•1P0 — Main Counter H 



SuaHou counter 
'.0 9d pulffi 



Tati £ Function E»»ta 

if out rut data is 0 
then invert a data 
that reccntrw cut pu* 
S«l*ct hich 
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Q2?F 39 


683 




OUTL 


PI , A 




686 








02 AO 54A3 


697 




CALL 


CLOCK 




688 








02A2 83 


699 




RET 






690 








0.263 23 08 


691 


CL0C> : 


«0V 


A.«CL«>AT 


02A5 3C 


692 


PULSE : 


wovo 


P4,M 


02A6 FA 


693 




nov 


A,P2 


0207 39 


694 




OUTL 


PI , A 


0208 23FF 


695 




MOV 


A. f OFFH 


|«9AA TO 
UtHH 07 


696 




OUTL 


PI , A 




697 










698 




MOV 


a . • 07H 


n9an or 


699 




«Nl_C> 


P4,A 




700 


SELt CT : 


MOV 


m,R2 




701 




OUTL 


PI .A 


0Z3Q Z3rr 


702 




MOV 


A, • OFFH 


V&32 J - 


703 




OUTL 


P1 , A 


0253 93 


704 




RET 


Pover . C sbl*. 




705 






02O4 230C 


7 06 


PMPON ; 


MOV 


h , #P«RC'T I 


0286 3C 


?0T 


CO"? OH * 


MOVO 


P4 . M 




™ no 










709 




CALL 


8ITSEL 




710 




CALL 


SELECT 


VfcDD Oi» 


71 1 




RET 


A.«PWRl»T0 


UZbU *£V* 


712 


FUPQFF ' 


MOV 




713 




JMP 


COHCOM 




714 








02C0 2303 


715 


CAfcLEA: 


MOV 


A.#CABL_m 


02C2 4486 


716 
717 




-JHP 


COHCOM 


02C4 23 0B 


718 


CAPLEE : 


NOV 


A,«CABL_B 


02C6 4486 


719 




JMP 


COHCOM 




720 








02C8 230D 


72! 


PUpCHf i 


MOV 


*,4t>ETDAT 


02CA 3C 


722 




MOVD 


P4 . A 


02C8 34AE 


723 




CALL 


SELECT 


"2CD S3 


724 




«»ET 


END 




725 







Select Lc« 



Cloc> High 

c -«lec»- high 
Select Iom 

Ci..c» I*" 

high 



: elect lc" 



?ET P3 f . o»v-e*er »M»b*r 

Salect RF cable A 
Select PF cable B 
P->'j«r Ched 



Errors* 
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FILE i AtCI tSKIGI • • HEWLETT-PACKARD t 9048 Assembler 

LOCATION OBJECT CODE LINE SOURCE LINE 



1 


•8048- 








2 


iLftfft 


Ver.CAKJ > 






3 
4 
S 


1 ::y.y.22 0438 1 Qz:&:izv.y.%M::t*^ 


•«•*■«■ 


6 

f 








Drop Processor < 8042 > 




g 

Q 






titter interrupt routine, ver 2.2.1 




t ft 












t 1 








C Hot ver. 3 * 04_An by Hideo Shigihara. 


1 Z 












t 


; ZV.Y.V.VjmVM^^^^ 0438 1 0Z 


4 ,4 
1 H 












* * 

1 3 












1 6 


; WWW WW* 


vWWSWWWWWWWWWWWWWWWWWWWWWWS 


WW 


1 7 


;W 








w 


1 8 


; w 






~ — Register bank 1 


w 


t o 
1 y 


*w 








w 


20 


; WS W\ WW W W\ 


wwwwwwwwv awwwwwwwwwwwwwwwa 


21 


;W 








w 


22 


;W 




R0 


: Working rcsifter. ***** 


*s\ 


23 


;S\ 








w 


24 


;W 


***** 


R1 


: Working r^sister. ***** 


w 


23 


;w 








w 


26 


;S* 


***** 


R2 


: Data fbit> counter. ***** 


w 


27 


)\\ 








w 


28 


;W 




R3 


: Transmit or receive data buffer. ***** 


w 


29 


;w 








w 


30 




***** 


R4 


Current access drop »ap address. ***** 


w 


31 


; w 








w 


32 


; w 


***** 


R5 


: Current access device nap address. ***** 


w 


33 


;W 








*'»* • 


34 


;W 


***** 


R6 


: VLP flags. ***** 


w 


35 


; w 








w 


36 


;W 






<6it0> » Error counter 0. 




37 


iW 






Cbit'l > » Error counter 1. 


w 


38 


; w 






w 




;W 










40 


i w 






Cbit2) * Error counter 2. 


w 


41 


;S\ 








w 


42 


; w 






<bit3>* • No used. 




43 


; W 








W 


44 


; w 






f bit4 > » No used. 


w 


45 


J w 








w 


46 


: w 






Cbit3> * No used. 


V. 


47 


) w 










48 


*Vv 






<bit6> » RCK flag. 


w 


49 


|W 








w 


30 


jVv 






<bit7> ■ No u^ed. 


w 


31 


;W 








\ ^ 


32 


iS\ 


***** 


R7 


: Polling flag ***** 


w 


33 


;W 






w 


54 


INS 






CbitO) - Return wait flag. 


w 


33 


;W 








w 


36 


;W 






Cbitt> - No request flag. 


w 


37 


|W 








w 



0167237 
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0007 MOO 



<0024> 
<0025> 
<0026> 
<0027> 
<0031> 
<003*V 
<0037> 
<0038> 
<003D> 



38 


|\N 


< bi t2 > < 


■ vn i y » « eg . 




59 


;NS 








60 


JNN 


*■ bit3 > 


m • — ~ NO U?*d. — — — 


,\* 


61 


iVv 








62 


;\\ 


<bit4> 


- R.R or priority 


flag< device*. W 


63 


>Vv 






\\ 


64 


;\\ 


Cbtt5> 


» R.R or priorjtv 


fiag^r drop * . 


69 


>\\ 






W 


66 


;\s 


Cblt6> 


» First drop select 


flag. W 


67 


;S\ 






\\ 


68 


)\\ 


<bit7> 


■ Response flag. 


\\ 


69 


>S\ 






w 


70 


j\\\\\\\\V\\\\\ 


V\\\\SV\V%*\\ 


WWW*,' .\W.V\W-. \V*" .* 


. V*. \ \ \ * , '•- w . w w *■. \ \ 


71 


t 








72 










73 


ORG 


07M 







:Submessagc for device response. 
< Command only , UR or RD data.> 



74 i 

75 j 333333333333333333333333333333tUCtt[tCCICCtICCCEECCCtttUtttrCCE 

76 ; || I I I 1 1 M I 1 11 1 1 1 1 1 I 1 1 M t M I I I M 1 I I II 1 1 I 1 1 I 1 I 1 1 1 1 1 1 I M I I I I M 1 M I I I 

77 j 

78 ; TIMER IH7ERPUPT ROUTINE. 
?9 ) 

30 j i | | 1 | 1 1 | M M M | 1 HI I ill I I I ! M I I I I It II I H I I 1 I 1 1 I ! I I I I I I H 1 1 I I I I M t 

81 ) 

82 JHP HETIT 

83 ; 

84 j 333333J33333 )33333 3 333 3J3 3 3 3 3 3CCtttCCrCtCCCtt£CCCtCrtCCCtCCCCCttC 
83 j 

36 ; 

87 ; 

98 ; 

39 5DH-SGK EQU 24H 

90 ; 

91 ) 

92 SDHSGH EOU 23H 

93 ; 

94 I 

95 SDHSC1 EOU 26« 

96 ; 

97 ; 

98 SDMSGC EOU 27« 

99 ; 

100 ; 

101 DRHfcP 0 EOU 31* 

102 ; 

103 ; 

104 DRMAP5 EOU 36H 

103 ; 

106 ; 

107 DRMAPH EOU 37H 

108 ; 

109 i 

110 DVH10 EOU 38H 
Ml ; 
M2 ; 

113 t»Vr111 EOU 3DH 

114 t 



ID. > 

bvt« count. * 
command . ^ 



; 04 command buffer 
: 04 command buffer 
; 04 command buffer 
;Drop polling map * I'.O * 
:D>-op polling nap • 2.5 % 
;Drop polling map < 2.H > 
; Device polling map C 1.0.0 > 
: Device polling map 



1.1.0 > 



FILE : AKIiSHtGl 
LOCATION OBJECT CODE LINE 



206 



HEWLETT-PACKARD : 804S Assembler 



SOURCE LINE 



<0042> 
<0047> 
<004C> 
<0051> 
<0056> 
<0057> 
<0058> 
<005D> 
<009E> 
<0065> 
<0067> 
<0068> 
<0069> 
< 006A> 
<006B> 
<006C> 



IIS 

1 16 

! 17 

I 18 

It? 

120 

121 

122 

123 

124 

123 

126 

127 

128 

129 

130 

131 

132 

133 

134 

133 

136 

137 

138 

139 

140 

141 

142 

143 

144 

143 

146 

147 

148 

149 

130 

151 

152 

133 

134 

155 

156 

137 

138 

159 

160 

161 

162 

163 

164 

163 

166 

167 

168 

169 



Dvni2 
0VWI3 



DVM14 

: 
; 

0VM15 



RE84H 

J 

RE841 
t 

RE84C 

; 

TXBUF 
} 

t 

DEMAPO 



DEMAP? 

I 

I 

DEHAPH 

; 

LAV1 



POLING 
CHTBY 

SAVDRP 

J 
; 



EQU 
EQU 
EOU 
EQU 
EOU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 



ANSPAR EQU 



EQU 
EOU 
EQU 



42H 
47H 
4CH 
3IH 
56H 
57H 
58H 
SDH 
3EH 
65H 
67H 
63H 
69H 
6AH 
6BH 
6CH 

ORG 



0167237 

; Device polling map < 1.2-0 » 
* Device polling map ' 1.3.0 > 
: Device polling map < 1.4.0 > 
: Device polling map < 15.0 » 
:84 command buffer* ■ ID. * 
;34 command buffer < byte count . > 
:84 command buffer < data 0."> 
.;Trans»i3ffi«e data buffer. 
; Device polling map < 2.N.0 >. 
:Device polling map < 2.N.7 >. 
; De« ice polling map < 2.N.H >. 
; Indirect addressing data buffer, 
: Parity flag . 

: Current access device o drop 
number set buf f er . 

:6"tc counter for Rx or Tx . 
;0rop number save buffer. 

300H 



207 0167237 

TILEi PKliSHIC! HEWLETT-POCKAPP: 8046 ft*se»t>!«r 

LOCATION OBJECT CODE LINE SOURCE LINE 



















173 


; 






0300 


2F 


1 74 


MET 1 T : 


xcm 










I 






0301 


05 


1 76 




CFI 
9tL 








iff 


I 






0302 




1 r If 




ADO 


A, ONEGIH i Indirect addressing Jump. 


0304 


B3 


1 74k 

l r y 




jupp 


9A ; 






« O n 

1 o O 


J 










1 8t 


J 










182 


' ******* 










1 83 


) 










194 






















1 83 


} 










1 86 






INPlKcC 1 HUDKt^clifu 1 HDLC . MlflfllllHIIHIIIII 






18< 


I 










188 








0309 


2327292620 


1 89 


NEC IK i 


DB 


R(l> Ml « **£ . H^, H"t f H3, M© # Hi 






190 












191 


; 






03 OD 


3337393830 


192 




0B 


A8, B9.B10.C1 ! .CI2,CI3,C14.CI3 






193 


; 










194 


; 






031? 


4347494B40 


1 93 




08 


C 1 6 . C 1 7 . C 1 3 . C 1 9 , M 0 . D2 1 . D22 . 023 






196 


# 










197 


j 






031D 


3357393B3D 


198 




OB 


024 , 023 , 026 . 027 , 023 , E29 . E3 0 , F3 1 






199 












200 












201 












202 
























203 












204 


; 1 1 1 1 1 1 


1 M 1 t M i 1 1 1 I 1 1 1 ) 1 1 1 ! 1 1 1 1 I 1 II ! 1 1 1 1 1 1 1 1 1 I t M I 1 1 1 II 1 1 1 1 U 1 M 1 






203 












206 


; |SSfffff**Sf 


JUHP TABLE FOP TIMER INTERRUPT. s tstSSSSSS St \ 






207 


J I 










208 


;l 




< I N 0 E a > | 






209 


1 1 






0323 


6«9A 


21 0 


AO: 


JNP 


CPCnO ;I«©3 ; Conditional poll command | 






21 1 






S«t « start bit T* routine! 






212 


; 1 


t L.No 


423 3 * | 






213 


; 1 






0327 


64E3 


214 


Ol : 




0WB0 :C»iJ : Tran*«irsiwe data Tv 1 






213 


;l 




routine. I 






216 




t L.No 


51? 3 | 






217 


it 






0324 


64B3 . 


218 


A2: 


jhp* 


HIO0 :C»23 : ncrsage indicator bit T* | 






219 


ll 




routine. | 






220 


;| 


C L.Ho 


436 3 1 






221 


; 1 






032B 


64FE 


222 


A3: 


jnp 


PAL60 ;C*33 : Last bit of tr enrnissj^e | 






223 


;i 




data Tx routine, 1 






224 


* I 


C L.No 


336 3 I 






223 








032O 


6463 


226 


A4t 


JHP 


HTfilMT ;C443 : Orop selec* % start bit Tr | 






227 


'1 




routine. | 






228 


; I 


C L.No 


333 3 1 
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FILE t AKllSHIGI 
LOCATION OBJECT 

032F 84 1 A 
0331 84 11 
0333 B439 



HEWLETT-PACKARD I 8048 As*e»bler 
CODE LI HE SOURCE LINE 



0333 8422 



0337 C47F 



0339 A4E8 



033B 848E 



0330 84BB 



033F 8498 



034 t 84 A2 



0343 84DE 



0343 A4AE 



0347 A43A 



0349 A4BE 



229 


J I 








230 


A5: 


JMP 




PARBT 


231 


> 1 








232 


; I 


C L. 


HO 


6 04 J 


233 


t 1 








234 


A6 i 


JMP 




STOPO 


233 


; 1 








236 


M 


C L. 


No 


583 3 


237 


* 1 








238 


A7: 


JMP 




ACK1 


239 


i 1 








240 


I 1 


t L.Ho 


635 3 


241 


ft 








242 


A8t 


JHP 




RCK 


243 


;l 








244 


t\ 


C L. 


Ho 


624 3 


243 


;l 








246 


B9: 


JMP 




ACK 4 


247 


;l 








248 


;l 


C L 


Ho 


t456 3 


249 


it 








230 


BIO: 


JMP 




COM 040 


251 


;l 








232 


; | 


C L 


No 


1241 3 


253 


; 1 








254 


C1 1 : 


JMP 




KEYDAY 


255 


; t 








256 


; 1 


C L 


.No 


74 0 3 


237 


1 1 








258 


C12: 


JMP 




PALK 


259 


i \ 








260 


i\ 


t L 


.No 


814 3 


261 


; t 








262 


C13: 


JMP 




RSTAT 


263 


;l 








264 


1 1 


r l. No 


760 3 


265 


; \ 








266 


CI4t 


JMP 




PBSET 


267 


; I 








268 




C L.Ho 


780 3 


269 










27 0 


C13: 


JMP 




ACKOT 


271 


it 








272 


;t 


C L.Ho 


855 3 


273 


i\ 








274 


C16i 


JMP 




STCN84 


275 


;l 








276 


; 1 


C L.Ho 


1137 3 


277 


il 








273 


C17i 


JMP 




HCKOT 


279 


Jl 








280 


;l 


t L.Ho 


999 3 


281 


;t 








2B2 


C18: 


JMP 




STCN04 


283 


si 








284 


*l 


C L.Ho 


1137 3 


285 


i 1 









i C#5 3 



; t#63 



;C#73 



; t#83 



: t«93 



Par itv bit Tx routine. 



Stop bit Tx routine. CI* 



ACK receive. 8, check 
routine . < 1 > 



RCK receive % check 
routine . 



ACK check 4. 

< disposal of 04 conaand. > 



;C«I03 > 04 connand data Tx. 

< disposal of 04 command. 



: Ctl 1 3 



: C*123 



;C»133 



: C • 1 4 3 



: C»133 



[ t§163 



Start bit Tx. 

< Rx routine . 



Parity bit Rx. 

<Rx routine . ? 



Start bit er»*e . 
' Rx routine . > 



Receivable data P<. 
CRx routine . > 



ACK bit T* . < 1 > 

CRx routine . > 



Stop bit Jr. 6 . 

continue 84 command data R 



:C*173 : NCK Tx . 

< Rx "routine . ) 



;C#133 



Stop bit Tx 7. 

continue 04 command data R 
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TILEt AKl t SHIGI HEWtETT-PaCKttPD: 8048 Assembler 

LOCATION OBJECT CODE LINE SOUffCE LINE 



0167237 



0348 


C43E 


286 


C19: 


JNP ACK3 






287 


I 1 








288 


I t 


C L.H© 1393 3 






289 


; t 




0340 


6404 


290 


02 0: 


JHP con 04 






291 


; 1 








292 


; t 


C L.Ho 1213 3 






293 


; 1 




034F 


A4 06 


294 


021 : 


*HtP STER84 






293 


; 1 








296 


;| 


C L.No 922 3 






297 


; 1 




033 » 


84F8 


298 


022: 


JHP STEP 04 






299 


t I 


* 






300 


; 1 


C L.No 900 3 






301 


n 




0333 


(44 9 A 


302 


D23i 


JKP STCR84 






303 


; I 








304 


1 1 


C L.No 1 1 t 0 3 






305 


M 




0333 


A424 


306 


824: 


JHP STCR04 






307 


; f 








308 


1 1 


t L.No 963 3 






309 


; I 




0357 


84EC 


310 


D23: 


JHP REPRX 






31 1 


; I 








312 


; i 


C L.No 878 3 






313 


; i 




033? 


«439 


314 


026: 


JHP LCIN 






313 


; 1 








316 


1 1 


t L.No 1038 3 






317 


i \ 




0338 


E434 


318 


027: 


JHP IDLINT 






319 


i 1 








320 


i \ 


C L.No 1684 3 






321 


i\ 




033D 


E416 


322 


028: 


*»riP OSCF8* 






323 


; 1 








324 


; t 


C L.No 162? 3 






323 


;l 




033F 


E4rr 


326 


E29: 


JHP OSF04C 






327 


J 1 








328 


;| 


C L.No 1763 3 






329 


; l 




0361 


E44B 


330 


E30: 


JNP NOPS04 






331 


ii 








332 




C L.No 1713 3 






333 


* 1 




0363 


64CE 


334 


F3!i 


JHP ShfLINC 






335 


1 1 








336 


1 1 


C L.No 492 3 






337 


'1 








338 


;l 








339 








34 0 


ll 








341 


; 1 1 1 li I 


tl 1 1 11 1 1 1 til II I II 






342 





:t«193 : «CK check 3. 

( Rx routine . } 

;M203 : Start bit Tx. 

( 04 COBAAnd. > 



;l#2M : Stop bit Tx 3. 

disposal of 84 coa> trrcr . 

:Ct22 3 : Stop bit T>: 2. 

4ispo**l of 04 com error. 



;£«233 : Stop bit Tx 5. 

84 co» all ok & end. 



;l»24 3 : Stop bit 4. 

04 cob all ok t, and. 



:tt253 : Stop bit Tx 1 . 

challenge once more. 



:C*263 : Last character indicator 
check . 



rt»27 3 : Wait routine Tor 84 com. 

< No i > 



;C«293 : Orop scan for 84 command. 



ESt -t€5t 



;t*293 



Drop scan for 04 command. 



;t#303 : Chang ir, 9 oprcation to 34. 



;C«3I3 : Life senpU. 



tSSSSSSSSSSSSSSSMSS I 
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FILE i ftKIlSHIGt 
LOCATION OBJECT 



HEWLETT-PACKARD : 8048 Asjembler 
CODE LINE SOUPCE LINE 



0167237 



0363 00 
0366 266C 



0363 D4 0B 
036A 648? 



036C 04 OB 

036E B93I 

0370 FO 

0371 726A 

0373 F4B6 
0373 BD3E 



0377 FO 

0378 A8 

0379 FO 
037A BS67 
037C AO 
0370 D3FF 
037F C689 



0361 0422 

0383 0414 

0383 2300 
0387 C4EF 



0389 FF 
038A 4302 
038C AF 

0380 B4FF 
038F F293 
0391 C4F2 



343 

344 

343 

346 

347 

348 

349 

330 

331 

352 

333 

334 

333 

336 

337 

338 

339 

360 

361 

362 

363 

364 

363 

366 

367 

368 

369 

370 

371 

372 

373 

374 

373 

376 

377 

378 

379 

380 

381 

382 

383 

384 

383 

386 

387 

388 

389 

390 

391 

392 

393 

394 

395 

396 

397 

398 

399 



....,..»>.•» «.».v "*.*•.**/•***•/*.*•*•»**■>/ WW 



CONDITIONAL-POLL. CONDITIONAL-POLL. CONDITIONAL -POLL. 



DROP SELECT & START BIT SET. 



«*4 



riTHINTi 



NOTMAP t 

; 

ETDSR : 
) 

J 

t 

i 

DMSRE ; 



NOP 
JNTO 



DVMNS : 



CALL 
JMP 



CALL 

MOV 
MOV 
JB3 

CALL 

MOV 



MOV 
MOV 
MOV 
MOV 
MOV 
XRL 
JZ 



CALL 
CALL 



MOV 
JMP 



MOV 
OP.L 
MOV 

CALL 

«IB7 

JMP 



ETDSR 



:Detect icrvict request 
from SPU. 



TSETl 
DVMNS 



TSET \ 

R0,«DRMAP0 

A.8R0 

NOTMAP 

DEVCH 

R3,»DEMAP0 



A,R5 
R0,A 
A,8R0 

R0,«DEMAPH 
PRO, A 
A,iOFFH 
DVMNS 



PARCLL 



VLFOO 



A,«0 

JMPR 



A.R7 

A,«02H 

R7,A 

BCNTBC 

SF04D 

NTDRP 



;1 bit ti»« counter ret i start. 

;< no request 1 

( 

< request ! > 

;! bit ti»« counter set Z. start. 

;Drop nap set or not. 



; Changing the device Rap. 
; First device select. 

tNext device select. 

Device »ap 1 Jet or not *» 



i set » > 
:Paritv flag clear 

& VLF flags clear. 
;S* art bit "0- ret . 

:***NEXT tCPCMOJ— * 
; RETP . 

< No request or not ret 1 
Drop scan flag set. 

i 04 coansnd set or not ? 
\k Not set 1 > 



: 



: 
i 
t 



0167237 



FILE : AKIiSHIGI 
LOCATION OBJECT 



0393 FF 

0394 4304 

0396 AF 

0397 E439 



0399 38 



039A F8 
03?B 3D 



039C D4 0B 



039E 
03AO 
03A1 
03A2 
03A4 
03A3 
03A? 
03«8 
03A* 



2399 

A3 

A9 

B867 
FO 
53 OF 
49 

B85D 
AO 



03AP B368 
03AD BOOT 

03AF 0414 

03B1 2302 
03B3 C4EF 



Disposal of 04 connand. 
***NEXT CCOM04 1*** 



CONDITIONAL POLL COMMAND SET *- START BI? SET. 
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HEWLETT-PACKARD : 9048 Asse»bl*r 

CODE LINE SOURCE LINE 

400 } 
40t ; 

4 02 SF04D: NOV A,R7 

403 ORL A.«04H 

404 MOV R7,A 
409 JMP INT04S 

406 ; 

407 ; 

408 ; 

409 ; 

410 ; 

411 I 

412 ; 

413 ; 

414 ; *" 

419 ; 

4 J* ; j 1 1 ii i 1 1 1 u 1 1 1 ii 1 1 1 1 1 1 1 1 1 1 1 m i i i u 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ii ii i ii ii 

418 CPCOM: DB S8H 

419 ;| 

420 H I I I I I f f I [ | I t I I I t I I I I I I I | ft ! I I M I II 1 1 I I I f I | | I t I I I I I I I I I I I II I I 

421 ; 

422 i 

423 : 

424 CPCHO: riOV A,R0 
423 HOVD P3 , A 

426 ; 

427 : 

423 CALL TSET1 

429 ; 
430 
431 
432 
433 



Mil 
I 
I 



tin 



:S*art bit trans. 



;1 bit ti»* counter set & start. 



Conditional poll coat* and ret. 
:C Tran«mi*5i"C data set. > 



nov A.vcpcon 

NOVP A,0A 

NOV R1,A 

MOV RO, 9DEMAPH iC»TXBUF3 ■: conditional poll 

434 NOV A.8R0 t coARind * depict »ddr«~s. 

435 ciNL O.aOFH 

*3S ORL A,R1 : 

437 MOV R0,»TXBUF 

438 NOV 8R0.A 

439 : 

440 n & v R0,»L*V1 : Indirect sddr* 5 ;ino buffer s * ► 

441 MOV 8R0.17 

442 ; 

443 CALL VLFOO ;M1 bit "0" «*.. 

444 ; 

44 ' »OV A,«2 ; »**NEXT {MOOS-*** 

a 46 JHP JMPP* :PETR. 

447 j 

448 ; 

449 t 

430 ; - „„ 

431 i 

43* i < MESSAGE INDICATOR BIT Tx . j 

433 i 

434 ; - _ 

433 ; 

436 : 



lLl 0167237 

FILEi AlCIiSHICI HEWLETT-PACKARD t 8048 Assembler 

LOCATION OBJECT CODE LINE SOURCE LINE 



036^ F8 


437 HIO0: 


nov 


A,R0 


:Ml bit trans. 


03B6 3D 


438 


IIOVD 


P5,A 






439 J 








03R7 D49F 


460 ; 
461 


CALL 


TSET05 


• 1 bit ti»e count«p «t V start. 


462 : 






;A'- — ITKBUF3 


03B9 B83D 


463 


rtOV 


R0,tTXBUF 


03BB FO 
03BC 67 


464 


nov 


A,<?PO 


:Potat€ right. 


463 


RRC 


A 


03BD AB 


466 


nov 


R3,A 




03BE F6C4 


467 


JC 


VLFD1 


:Cy»1 ? 




468 1 






:< Carry * &> 
Transnisnvc data = * ft s** - 


03C0 D414 


469 

470 J 

471 ; 


CALL 


VLFOO 


03C2 64C8 


472 


j hp 


MtOOE 






473 ; 






i Carrv m 1 > 


03C4 D429 


474 VLFD1 : 


CALL 


PALAN 


473 ; 






Parity analyse. 


nir A D4 1 B 


476 ; 
477 


CALL 


VLF01 


: Transmis*i v« data « ' 1 set . 


478 J 






: B i t counter set * 


03C8 BA07 


479 MIOOE: 


MOV 


D9 ft ft^U 

s 9 U« ri 




480 ; 
481 


MOV 


A, §31 


; ***HEXT CSML I NC 3 *** ^ t . 


03CC C4EF 


482 

483 l 

484 ; 

485 ;- 


JMP 


JMPP 


: RETR . 














437 ; 










488 ; 




C LIFE 


SAMPLE . ' 

*F31 




489 s 




















491 ; 








03CE 00 


492 ) 

493 StILINCi 


NOP 




;«xist the bad Device on 


03CF 36D9 


494 
493 : 
496 


JTO 


SMLOK 


this cable ? 


pjnt D4 0F 


CALL 


TSET03 


; ( Error » > 


497 ; 






Half bit t im counter s'S.* ~. 


03D3 FE 


498 


MOV 


A,R6 


: start. 


03D4 43 tn 


499 


ORL 


A.tlOH 




03D© AE 


500 


nov 


R6,A 




03Dr 64DF 


301 
502 ; 


JMP 


DUBOJP 




03D9 D4 0F 


503 SCtLOKt 


CALL 


TSET03 


;<Ok l> 


304 ] 






Half bit ti»e counter set Z 


03PB FE 


SOS 


nov 


A,R6 


; star*. . 


03DC 33EF 


306 


ANL 


A , • OEFH 




03DE AE 


307 
308 ; 

509 DWBOJPt 


nov 


R6,A 




03DF 23 Ot 


nov 


A,tl 


} <*.*-*NEXT CDWB03*** 


03E1 C4EF 


51 0 
511 ; 


JHP 


4MPR 


: RETR . 
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FILEi AKXiSMIGI HEWLETT-PACKARD: 80*6 ftff«»bl«r 

LOCAT JON 08JECT CODE LINE SOURCE LINE 

514 ; 

313 : < 3 BIT DATm Tx. > 

516 ; mmm **l 

318 ; 

5t9 1 

03E3 FB 320 DWBOr MOV A.RO : Tr ansmi-siv* data tr am . 

03E4 3D 32 1 WOVD P3,A 

322 I 

323 ; 

03E3 D40B 324 CALL TSETl :t bit tims counter *«t t start . 

323 i 

03E7 FB 326 «0V A,R3 ;Rotit« right. 

03E8 67 527 RRC A r 

03E9 AB 328 MOV R3,A 

03EA F6F0 329 JC VLFD2 :Cv « 1 ? 

330 ; 

03EC D414 331 CALL VLFOO :H«--:t transntssive data ■ '0' set. 

532 ; 

03EE 64F4 333 JMP DUBOC 

334 : 

03F0 D42? 333 VLFD2; CALL PALAN :H«yt trwsmissiwe data - *l* sat. 

536 ; 

03F2 D41 B 337 CALL VLFOI : Parity flag s«t. 

538 ; 

03F4 EAFA 539 DUBOC : D JHt R2,DWB0E : Tr ansai* s ive data «nd n 

34 0 i < end ! > 

03F6 2303 34 t MOV A,«3 :***NEXT tPALAND*** 

03F8 C4EP 542 JMP JHPR : RETR . 

543 : 

344 ; ' not end * > 

03FA 2301 545 PMBOE : MOV A,i1 ;***MEJ<T CDWBOJ*** 

03FC C4EF 546 JMP JMPR :RETR . 

547 ; 

548 ; 

549 r 

550 !-•- 

551 ; 

552 ; < LAST C'ATA Tx. 

533 : **3 

534 .-- — -•»« - 

533 : 

356 ; 

03FE F8 357 PAL80: MOV A,R0 :L«5t data trans, 

03FF 3D 338 MOVD P5,A ; 

339 ; 

560 ; 

04 00 D40B 561 CALL TSETl ;1 bit tim* counter set & start. 

362 ; 

04 02 B869 563 MOV RO,tAWSPAP 

0404 FO 364 MOV A,8R0- :P»nty flag ch*c»- . 

04 05 12 OB 365 JBO EVNST : 

366 ; 

04 07 04 14 567 CALL VLFOO :< Even ! > 

368 ; Parity bit "n- fi ~t . 

04 0? 84 OD 569 JMP PBSED : 

570 t 



FILEt AKIiSHlCX 
LOCATION OBJECT CODE LIKE 
040B 04 IB 
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HEWLETT-PACKARD: 8048 Assembler 



0167237 



SOURCE LINE 



04 OD 2303 
04 OF C4EF 



0411 F8 

0412 3D 



0413 D40F 

0413 B868 

0417 FO 

0418 C4EF 



0410 F8 
041B 3D 



04 1C D40F 
04 IE 2308 
0420 C4EF 



0422 DO 

0423 362D 



371 EVHSTi 

372 ; 

373 j 

374 P8SED j 
373 

376 ; 
577 i 

378 ; 

379 i 

380 ; 

381 ; 
5B2 ; 
383 i 
584 j 
333 ) 

386 STOPO: 
387 

388 1 

389 ; 
390 
391 ; 
392 
593 
394 
393 
396 
397 
398 
599 
600 
601 
602 
603 
604 
603 
606 
607 
608 
609 
61 0 
611 
612 
613 
614 
615 
616 
617 
618 
619 
620 
621 
622 
623 
624 
623 RCKt 
626 

627 ; 



ARBT: 



CALL 



MOV 
JMP 



MOV 
MOVD 



MOV 
MOVD 



MOP 
JTO 



VLF01 



A,«5 
JMPR 



t'. Odd 1 > 
Parity bit "1" set. 

;***NEXT CMTMINTJ*** 
; PETR . 



C STOP BIT Tx. 



*A6 



A.RO 
P5,A 



;Stop bit trans. 



CALL TSET05 bit time counter set -& start. 

HOV R0,«LAV1 ; Indirect addressing. 

MOV A,BR0 ;***NEXT tLAVU*** 

JMP JMPR 1 RETR . 



< PARITY BIT Tx. 



«A5 



A,R0 
P3,A 



iParity bit trans. 



CALL TSET03 ; Hal? bit ti»e counter set t, start. 

MOV A,»8 * : Indirect addressing. 

***NEXT CRCK3*** 
JMP JMPR : RETP . 



RCK CHECK. 



*A3 



SPCEI 



jRCK bit detect. 



FILE: AKl.'SHIGI 
LOCATION OBJECT 
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HEMLETT-PPCKORD: 8048 Af JtnbUr 
CODE LINE SOURCE LINE 
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0423 04 OF 


628 I 
629 


CALL 


TSET03 


j Half bit tine counter 


yet 


1 




DO V * 






;RCK flag s«t. 






0427 FE 


631 


nov 


A, R6 






0420 4340 


632 


0RL 


A,«40H 


;< OK 1 • > 






042A AE 


633 


nov 


R6.A 


) 






0428 8433 


634 


jnp 


RCKE 










633 ; 






< Error ! > 


set 






636 SPCEI : 

w* f i 


CALL 


TSET03 


jHalf bit tiftt counter 


t 


Q42r rt 


638 


nov 


A,R6 


;RCK flag *et. 






0430 33BF 


639 


ANL 


A , tt 0BFM 


; 






0432 RE 


64 0 


nov 


R6.A 


( 








641 1 






: Stop Dlt 1 5*^- 






0433 D41B 


642 RCKE: 

643 ) 


CALL 


VLF01 






0435 2306 


644 


nov 


A, «6 


;-***HEXT tSTOPO)*** 






naTt7 C4FF 


643 

646 J 

647 ; 

648 } 




jwpr 


;RETR ■ 






















650 ; 














£«f ■ 

93 1 J 




< ACK 


CHECK . > 








632 ; 




























634 ; 












0439 00 


693 t 

636 ACK 1 : 


NOP 










043 (» 2647 


637 


JMT 0 


CMCHK4 


jACK bit detect. 








63B * 














639 ; 








set 




043C 04 OF 


660 
661 ; 


CALL 


TSETC3 


; Hal f bit t i ■! counter 




043E FE 


662 


nov 


A,R6 


:RCK flag chsck > 






B43r vcdn 


664 : 


JB6 


RCKEMD 








ft A a t DACE 

0441 B4pr 




CALL 


BCNTBC 


;f PCK error » > 






f\*A^ roar* 


AAA. 




DP043T 








Q443 C4RF 


668 ; 


jnP 


D I SEND 


i< EP "> 








O v 7 w w n ^ # 


CALL 


TSET03 


;Half bit ti»t counter 


set 


* 




670 


ttov 


*,R6" 








044A 924E 


671 


JB4 


4BERS0 








044C 8441 


672 
673 J 


jnp 


ERRCKT 








044E B867 


674 AtfERSPl 


nov 


R0,fDEMAPrf 


make error oessage '04>. 




0430 F0 


673 




A**RQ 








0431 3307 


676 




A,«07H* 








0433 E7 

0434 E7 


677 
67B 


ft 


A3 

K 


2 






0435 E7 


679 




A3 


i 






0436 A9 


6B0 


nov- 










0457 B837 


661 


no* 


Rtf-rtDRltAPH 1 


# 






04S9 F0 


682 


nov 


*,8Rtf 








043A 5307 


683 


ANL 


A,«07fl 
A,R1* 








043C 49 


684 


ORL 


; 







FILE* AKlrSHIGI 
LOCATION OBJECT CODE LINE 
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0167237 



04 3D 
043F 
0460 
0462 
0464 
0466 
0469 



6896 

AO 

B838 

8004 

B837 

BOOO 

8441 



046A D422 



046C 
046E 
046F 
0471 
0472 
0473 
0474 
0473 
0477 
0478 
047A 
047B 
047D 



B867 
FO 

3307 

E7 

E7 

E7 

A9 

B837 
FO 
3307 
49 

B86A 
AO 



047E B868 
0480 BOOO 
0482 B86B 
0484 BOOO 

0486 D414 

0488 23 OB 

048A C4EF 

048C E439 



048E F8 



685 

636 

687 

688 

689 

690 

69 1 

692 

693 

694 

693 

696 

697 

698 

699 

700 

701 

7 02 

703 

704 

703 

7 06 

7 07 

708 

709 

710 

711 

712 

713 

714 

713 

716 

717 

718 

719 

720 

721 

722 

723 

724 

725 

726 

727 

723 

729 

730 

731 

732 

733 

734 

733 

736 

737 

738 

739 

740 

741 



SOUPCE LINE 



nov 

MOV 

nov 

MOV 
JMP 



RCKENDt CALL 

HOV 

MOV 

AHL 

RL 

RL 

RL 

MOV 

MOV 

MOV 

AHL 

ORL 

MOV 

MOV 

MOV 
MOV 
MOV 
MOV 

CALL 

MOV 

*IMP 

JMP 



DP04S7 : 



R0,*RE84H 

«&£a, 

R0,«RE84(? 

9R0,#04H 

R0,«RE84f 

<rRO,fO« 

ERRCKT 



PARCLL 



RO,#DEMAPH 

A.9R0 

A ( t07H 

A 

A 

A 

R1 ,A 

RO,#ORMAPH 
A,8R0 
A,«07H 
A.Rl 

R0,*POLING 
9R0,A 

R0,#LAV1 
8RO,tOH 
RO,*CNTBY 
ORO.tOH 

VLFOO 

A,«l T 

JMPR 

INT045 



< ACK m P.CY ok • » 
:P«ritv flag, clear 

* VLF flags clear. 

;M»k€ address bvte of 84 command. 

:CtPOLIHG3 < d»-op number •: upper 

: 3 bit > + device address < lo«*r 
; 3 bit >. 



;94 command flag set. 
:8yt* counter clear. 



:Start bit *0* set. 

; C Advance 1 > 
»**HEXT CKEYDAV3*** 
: RETR . 

: r» t sposa 1 of 04 comnand . 



test 



ft4COH-S4C0M-S4C0M-34Cer-S4C0M-34C0M-*4C0M-S4C0M-34C0M 
;* DISPOSAL OF 34 COMMAND. 

; mmmm e4COM-84COM-84tOM-84COP-S4C0M-84C0M-84C0M-$4COM-34C0M *** ► 



< START BIT Tx < Rx ROUTINE. 



0C1 1 



KEVDAYr MOV A,R0 
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FILEi AtCI:SHIGX 
LOCATION OBJECT CODE L I HE 
048F 3D 



HEWLETT-FwCKftRO: 8048 Assembler 



SOURCE LINE 



0490 D4 08 

0492 D418 

0494 230D 
0496 C4EF 



0498 F8 

0499 3D 



049ft D40F 

049C BA08 

04 9E 23 OE 
04A0 C4EF 



04A2 00 
04A3 26AB 



04AS D4 08 

04A7 F43I 
04A9 8481 

04AB D4 0B 

04AD D429 
04AF F42B 

0481 EAB7 



742 
743 j 
744 
745 
746 t 
747 
748 ; 
749 
730 

731 ; 

732 ; 

733 ; 

734 ; 

735 : 

736 ; 

737 , 
758 ; 
739 ; 

760 ; 

761 RSTAT: 
762 

763 ; 

764 j 
765 
766 ; 
767 
768 ; 
769 
770 
771 i 
772 
773 
774 
773 
776 
777 
778 
779 
780 
731 RBSET: 
732 

783 : 

784 ; 
735 ; 
736 
737 ; 
738 
739 

790 ; 

791 VDATIt: 

792 ; 
793 
794 

795 j 

796 CNTPN: 

797 ; 

798 ; 



novp 



ps,a 



;Start bit trim. 



CALL 
CALL 



MOV 
JMP 



TSETI 
VLF01 



A, #13 

JMPR 



;1 bit time counter yet % start. 

:Start bit re*et rtb -1- »*t. 

i***NEXT t RSTAT 3*+* 
; RETR . 



START BIT ERASE.* Rv ROUTINE. 



#0 3 



mov 

ttOVD 



A,R0 
P3.A 



:Start bit cl« 



CALL 
MOV 



MOV 

JMP 



TSET05 ;HaIf bit time counter set I *t*rt . 

R2,tG3H ;Bit counter set. 

A,*t4 ;***NEXT CR83ET3*** 

JMPR ; RETP . 



< DATA Rx ' Rx ROUTINE. ) 



NOP 
JNTO 



VDATlf" 



:Rcceived data is 
- 0 " or - 1 - 



CALL 

CALL 
JMP 

CALL 

CALL 
CALL 

DJNZ 



TSETI 

VLFIO 
CNTDN 

TSET1 

PALAN 
VLFII 

R2, SETRB 



;1 bit time counter set z s-art. 

Data « -0*. % 

< Data » "l * . > 
:1 bit time counter ret t s*, art . 

;Paritw flag set. 

;Rec»ive end or not » 
( Receive end * > 
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FlUEt AKHSHIGI 
LOCATION OBJECT CODE 

04B3 23 OC 
. 04B3 C4EF 



04B? 23 OE 
048? C4EF 



04BB 00 
04BC 26D5 



04BE 04 OF 

04CO B86? 
04C2 FO 
04C3 12C? 
04C5 84CD 

04C7 04 IB 



04C9 2311 
04CB C4EF 



04CO 0424 
04CF 0414 



0401 23 OF 
0*f>3 C4EF 

0405 04 OF 

0407 Bee? 

0409 FO 
040ft 12CD 
04OC 84C7 



MEWUETT-PftCKftKOt 8048 A*se»bl«r 
LIME SOUPCE LINE 

„ :*~*HEXT CPALK3*** 

7 o 9 PALKS: WOV A,i12 

800 J» P JMPR 

801 ; < R«c«iv« continue 1 * 

802 I A m%A : *»*HEKT CPBSET3*** 
303 SETPB: HOV iP£TR 

904 JrtP J " PR 

805 ; 

806 ; mum 

807 : mmm « -»» 

808 J 

809 I PARITY BIT Rx.< ** ROUTINE * > ^ 

8*0 ; »»»»it- 

811 ; " " " 

312 t 

313 ; 

IUpolk, h£ o pTYBi :P . rItv bit K *. 

ill' CALL TSET 05 ,„ Bl r bit ti« counter S et «. .t,-t. 

»? ' H0 V RO..«HSP«R ; , Parity bit - -0-. 

Ill rtov » 

823 ; : < P«rltv trror ! > 

826 NCKMC: CALL NftCK -f sat. 

827 : 

828 ; . ,.»-HEXT tNCKOTJ*-* 

331 > / Parity ok ■ > 

832: PARCLP :Pantv OaQ clear. 

333 ACKAC: CALL PA ^ K 

334 CALL VLFOO ^ ^ ^ 
333 1 

337 "° V ft.* 13 CPTP 

538 J"P JMPR . 

339 ; T .- T05 * .,hbU b:t ti»« counter s*t *tart. 

34 0 PTYBI: CALL TSET 05 

1*1 n0 V R0,#ANSPHR bit - "I- - 

It 4 , f«P HCKAC :CParit.e"or •> 

846 ; 

847 > 

848 : - 

849 ; " 

830 ; ( ACK Ty ;< — Rx POOT1ME. > tc| . 

85 1' (aMH HHWM*** l *' ,M ' 

852 i rt 

853 J 

854 ; 

835 ; ' 



FILE: AKIrSHIGI 
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0167237 



LOCATION OBJECT CODE LINE SOURCE LINE 

04DE F8 336 ACkOT: MOV 0,RO :ACK tr»n*. 

04DF 30 957 MOVD P3,A 

338 ; 

839 J 

04E0 D40F 960 CALL TSET05 :HaIf bit tiae counter *et * *t.»rt . 

861 ; 

04E2 FF 862 MOV A . R7 : 

04E3 4380 863 ORL A,i80H :R*£pons< fl «<j s*»t . 

04E3 AF 864 MOV R7,A ; 

863 ; 

04E6 D41B 866 CALL VLF01 :Stop bit -f* jet. 

867 ; 

04E8 231ft 868 HOV A.H26 :***NEXT CLCIN3*** 

04EA C4EF 869 JMP JMPR :RETF. 

870 ; 

87! ; 

872 ."•«-«•« - - - « „ 

873 ; 

874 ; ( STOP BIT Tx 1. CHHLLEllGE Rx OHCE MORE. J 

875 ; - BDX -« 

876 - « - ri 

377 : 

878 i 

0«EC p 0 879 REPRX: MOV A,RO ;Stop bit T>. 

04ED 3D 860 MOVD P3,fi 

881 i *. 

882 ; 

04EE 04 OB 883 CALL TSET1 ,1 bit time counter set «. start. 

884 i 

04F0 0424 885 CALL PARCLR : Parity flag clear. 

886 ; 

04F2 D414 887 CALL VLFOO ; Start bit -0" s*t 

888 j 

04F4 230B 889 MOV A, #11 } ***NEXT CKEYDAY1*** 

04F6 C4EF 890 JMP J«PR ;RETR> 

891 ; 

892 ; 
993 ; 

894 ; - - - k - n - „„„.. 

893 t 

996 : < STOP BIT J- FOP 04 COMMAND 

899 ; - - - » !_t 

899 ; 

900 ; 

04F8 F8 901 STEFO*! MOV A,R 0 : Stop ' b i t 'tr ani * " 

04F9 3D 902 MOVD P3.A 

903 t 

904 i * 

04FA D40B 905 CALL TSET1 :l bit time counter set * ,t»rt 

906 % 

04FC B827 907 MOV R0,»SDMSGC j 

04FE B002 908 MOV <?R0,f02H : Error indic*tor set 

0300 B826 .909 MOV R0,iSDMSG? j 

0302 BOOO 910 MOV PRO, • OH 

911 ; 

0304 E48A 912 jup R04ERS : 
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PILE. AKllSHXCI HEWLETT-PACKARD i 8043 A„«bWr 

LOCATION OBJECT CODE LINE SOURCE LI HE 



0506 PO 
0307 3D 



0300 D40B 

05 OA B86A 

030C PO 
05 OD B836 
030P AO 

0510 B858 
0312 B002 
0514 B857 
0516 BOOO 
0518 C4AP 



051 A D4 03 
03 tC 0328 
051 E A8 
031 F F8 

0520 AO 

0521 D4 0? 
0523 83 



0324 F8 
0523 3D 



913. ; 
914 J 
913 l 
916 

917 ; 

918 j 

919 ; 

920 > 

921 ; 

922 ; 

923 STER84 
924 

923 \ 

926 J 

927 

928 l 

929 

930 i 

931 

932 

933 

934 ; 

933 

936 

937 

938 

939 

940 ; 

941 i 

942 t 

943 ; 

944 ; 

945 ; 

946 i 

947 t 

948 ; 

949 INDMBY: 
930 

951 
932 
?53 
934 
935 
936 
957 ; 
938 : 

959 : 1 

960 ; 

961 : 

962 ; 

963 ; 

964 ; 

965 ; 

966 STCR04 
967 

96B : 
969 t 



< STOP BIT T* 3. FOR 84 COMMAND. 



«D21 



MOV 
MOVD 


A,R0 
P5,A 


;Stop bit tr*m. 


CALL 


TSET1 


;1 bit ti»* count*r *et t Jtart 


MOV 


R0,tP0LlMC 


:Drop t d*vic« *ddr«:is *et 
to r*jpon** buff*r. 


MOV 
MOV 

nov 


A,9R0 
RO, •RE84H 
9R0,A 




MOV 
MOV 
MOV 
MOV 
JMP 


R0,«RE84C 

9R0.»02H 

R0,#RE841 

0RO,»QH 

DISEND 


it DEVICE to ECU linl error » > 
iError indicator s«t. 



— 3UB ROUTINE 



t INPUT 



DATA SET TO 04 BUF . t BYTE COUNTER INC»0UT1NE. 3 



CALL 


CNT8CK 




ADD 


A,*SDMSCC*1 




MOV 


R0,A 




MOV 


A,R3 


; Input data J«t to 


MOV 


PRO, A * 


CALL 


BCWINC 


;Bi*t4 counter Ir*c. 


RET 







< STOP BIT Tx 4. 04 COMMAND ALL OK ! END » 



4D24 



MOV 
MOVD 



A,RO 
P3,A 



;Stop bit tran«. 
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FILE t PjKI : SHIC1 HEWLETT-PACKARD: 3048 Assembler 

LOCATION OBJECT CODE LINE SOURCE LINE 



0326 


D40B 


970 




CALL 


TSET1 


:1 bit time counter *«t t Jtart. 






971 










0328 


882? 


972 




MOV 


PO.«SDMSCC 


iDe-'ic* address c I i sr . 


ft 

U3ZR 


r u 


7l J 




MOV 


A, ORO 




032B 


53F8 


974 




ANL 


A,tOF8H 


: 


032D 


77 


975 




RR 


A 


i 


032E 


77 


976 




RR 


A 




032F 


77 


977 




RR 


A 


• 


0330 


AO 


978 




MOV 


9R0 , A 








979 


; 








0331 


841ft 


980 




CALL 


INDftBY 


: Input data set to 04 buf. 






981 


i 






& byte counter inc. routine. 






982 


> 








0333 


10 


983 




INC 


0RO 


; 






984 










0334 


FO 


985 




MOV 


A,9R0 




0333 


B826 


986 




MOV 


R0,iSDM9C1 


:Bvte counter buffer set . 


0337 


AO 


987 




MOV 


9RQ,A 


: 






988 










0338 


E48A 


989 




JMP 


R04ERS 








990 
991 


. 












992 














993 














994 


: 












995 


; 






— Rx ROUTINE. > 






396 








tC17 






997 














998 


; 












999 










033* 


F8 


1 000 


NCKOT : 


MOV 


A,RO 


t NCK trans. 


033B 


3D 


1 001 




MOVO 


P5,A 


• 






1 002 


• 












1 003 


; 








033C 


D4 0B 


1 004 




CALL 


TSET1 


:1 bit time counter set & start. 






1 005 


; 








053E 


FE 


1 006 




MOV 


A.R6 




053F 


5248 


1007 




JB2 


REFER 


: Error * 5 time; 7 


0341 


IE 


1008 




INC 


R6 


tError counter inc. 


0342 


041 B 


1 009 




CALL 


VLF01 








1 01 0 








Stop bit set. 






1 01 1 










0344 


231? 


1 012 




MOV 


A,i25 


: ***NEXT CREPRX3*»* 


0546 


C4EF 


1 013 




jmp 


JHPR 


:PETR. 






1 014 










0348 


B868 


1 015 


REFER : 


MOV 


R0,«LAV1 


:* 3 tines error » > 


054ft 


F-0 


1 016 




MOV 


A,8R0 


: Disposal of 04 command or 






1 017 








84 command » 


054B 


C653 


1 018 




JZ 


JER84 




054D 


04 IB 


1 019 




CALL 


VLF01 


: 04 command error response. 






1020 








stop bit "1" set. 






1021 










054F 


2316 


1 022 




MOV 


A, §22 


.:~**NE>'.T CSTER043*** 


0531 


C4EF 


1023 




JI1P 


JMPR 


:RETR. 






1 024 










0333 


t>4tB 


1 025 


JEF84 : 


CALL 


VLF01 


:84 < dr polling * error response. 






1 026 








stop bit -1" set. 



222 



0167237 



PILE t AKIlSHICl HEWLETT-PACKARD: 9048 Assembler 

LOCATION OBJECT CODE LINE SOURCE LINE 

0333 2315 !«8 ' NOV A,«l ....NEXT t8TEM4]«. 

lllr C4EF 1029 JI1P ; PETP . 

1030 ; 

1031 i ^ » 

1032 i 
1 033 ; 

,034 i < LAST CHARACTEP INDICATOR CNECK. > 

1035 * ........ „ 

I 036 ; 

1037 j 

1038 ; 

0539 00 1039 LCIN: NOP J . . 

053A 2678 <040 JNTO LCIEH :L*3t character indicator 

104! ; detect. 

1042 ; 

033C D40F Io44 * CALL TSETC3 .Half bit ti.e counter set start. 

1043 ; 

033E B868 1 046 NOV R0,«LAV1 

0«560 FO 1047 NOV A,0P.O : 

0561 C66F 1048 JZ B*194 disposal of 84 command or 

05fi3 D403 1030 CALL CNTBCK ;8 V te counter check. 

lltl 1091 . XRL A,.4H ;Data <- 5 b«t. ? 

0367 C68E 1032 JZ LC1ER K 04 >error. 

1 053 i flood ! 

0369 D41B 1034 CALL VLF01 ;< Disposal of 04 comiiand ' > 

1035 ; Stop bit -T set. 

036B 2312 !o37 ' NOV A,H3 : —NEXT ISTGN043 — 

036O C4EF 1038 JMP J"PR ;P.ETP, 

1039 ; 

036F D403 »060 BAI94i CALL CNTBCK 

0371 D304 1061 *RL *■>•** <- 3 bvte 

0373 C694 1062 SZ DY34 :< 34 >error. 

1 063 ; 

1 064 ; good ! 

os-n D41B 1063 CALL VLFOl .< Disposal of 84 command • > 

03.3 P41B ^ ^ ^ top , 4t 

1067 : 

0377 2310 1068 »OV A. #16 : *'*" E:<T «TGN*0.« 

057? C4EF 1069 J«P J"PP : PETP. . 

1 070 ; 

037B D40F 1071 LCIEH: CALL T SET 05 .Half bxt tiM Counter ?et i f tart . 

1072 : 

0570 B868 1073 NOV R0.#LAV1 ; 

03?F FO 1074 «0V A.9R0 ; 

0380 C689 1073 JZ ENST84 ; 

0382 041 B 1076 CALL VLFOt Disposal of 04 command « > 

,077 ? Stop bit "I" set. 

1 078 ; 

0384 2318 1079 "OV A. 124 »*—MEXT CSTCR043*** 

0386 C4EF 1030 ^«P <M™ I FETR . 

1 081 ; 

l 0 32 . ' Disposal of 84 conoand • » 

0388 P4IB 1083 ENST34 r CALL VLF0I 
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FILE I AKIiSHIGI 



HEWLETT-PACKARD: 8048 ftfrtmbltr 



LOCATION OBJECT CODE LIME 



SOURCE LIME 



038ft 231? 
D3BC C4EF 



038E 04 18 



0390 2316 
0392 C4EF 

0394 04 IB 



0396 2313 
0398 C4EF 



039ft F8 
039B 3D 



039C 04 OB 



039E B4CC 



03ft0 
03ft2 
Q5A3 
03A3 
03A6 
03M8 
03ft9 
03AB 
05AC 



B86A 
FO 

B856 
AO 

0« 07 
FO 

B837 
AO 

C4AF 



03AE F8 
05AF 3D 



1084 ; Stop bit "1* set . 

1 083 ; 

t086 MOV A,«23 ;*#*NEXT CSTGR84 l*** 

I 037 JMP J»P* ; RETR . 

1 088 ; 

, Q3<» , < g r *ter than 3 byte! > 

1090 LCIER: CALL VLFOi •< Disposal of 04 command ! * 

109t , stop bit "1" S€t. 

1092 ; 

1093 MOV A, §22 i**#NEXT E 3TER04 

1 094 JnP jriPR ; REtr . 
I 093 ; 

1096 0V84: CALL VLFOI ;< Disposal of 84 command » > 

t 097 ; Stop bit "1" set. 

1098 ; 

10 9 9 MOV A,«21 ;***MEXT C3TER34 . 
1 100 JMPR ;PETR. 

110f ; 
1 1 02 J 

I 1 03 l 

II 04 ; " 
1103 i 

U06 • < STOP BIT Tx 3. 34 COMHANHD ALL OK • END * * 

no? ; **> 2 > 

1108 : ' " 
1 1 09 ; 

1110 ; 

1111 STCR34: MOV A,RQ ;Stop bit tran*. 

ni2 novo P3,a ; 

1113 ; 

1114; 

1113 CALL TSET1 ;1 bit time counter set & start. 
1116; 

Uj7 CALL REDSTB :Pt5ponse data s«t to 34 buffer. 
1118 i 

IH9 n0V R0,«POLINC : Disposal address buffer set. 

1120 MOV ft.ORO t 

1121 MOV R0.*RE34H 

1122 MOV ORG. A ; 

1123 CALL BCMIHC :B'»te counter buffer set. 
1 1 24 MOV ft , »R 0 * 

1123 MOV R0,«RE84l 

1126 MOV 6R0, A 

1127 JMP DISEND 

1128 ; 

1129 ; 

1130 t 

1131 1 " 

1132 ; 

1133 . < STOP BIT Tx 6. 84 COMMAND Rx DATA CONTINUE. > 

1134 ; «CI6 

1135 j " * * 

1136 i 

1137 ; 

1138 STCN84: MOV A,R0 ; Stop bit trans. 

1139 MOVD P3,A 

1 140 J 
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FILE. AKl.SHJGl HEWLETT-PACKARD ! 8048 a„«a>bl«r 

LOCATION OBJECT CODE LIHE SOURCE LINE 



0380 04 OB 


1141 ; 
1142 


CALL 


TSET1 


:1 bit tiae counter set & start. 


03B2 B4CC 
03B4 P#Or 
0586 0422 


f 143 j 
1 144 
1145 J 
1 1 46 

1 148 
1149 * 


CALL 
CALL 
CALL 


REDSTB 
BCWINC 
PARCLL 


; Input data set to 84 coa»and 

buffer. 
;Bvte counter Inc. 

jPerity flag clear 

fc VLF fl»gs clear. 


D3B8 0414 


1130 ; 
1 131 
1132 ; 


CALL 


VLFOO 


} 

Start bit "0" set. 


05BA 230B 
03BC C4EF 


1133 J 
1134 
1133 
1136 ; 
1157 i 


nov 
jhp 


A, #1 1 
JMPR 


;***HEXT tKEYDAYl*** 

* DCTD 














1160 ; 

1161 i 


< STOP 


BIT Tx 7. 04 


COMMAND DATA Rx CONTINUE - > 

•CIS 




1 1 64 s 








03BE FB 
03BF 30 


1 165 ; 

1166 STGN04: 
1167 


MOV 

novo 


A,RO 
P3.A 


;Stop bit trans. 

t 




1168 ; 








03C0 04 OB 
05C2 841 A 


1 169 t 
1170 
1171 ; 
1 172 
1173 ; 


CALL 
CALL 


TSET1 
IHOABY 


:l bit ti»e counter set % start- 

: Input data set to 04 buf . 
byte counter inc. routine. 


05C4 0422 


1174 ; 
1 175 
1 176 ; 


CALL 


PARCLL 


:Paritv flag clear 

1 VLF flays clear. 


03C6 0414 


1177 ; 
1178 
1179 ; 


CALL 


VLFOO 


Start bit "0" set. 


05C8 230B 
03CA C4EF 


1180 ; 
1181 
1182 
1133 : 
1 184 ; 

11B5 ; 


MOV 
JHP 


A, • 1 1 " 
JMPR 


:»-*MEXT CKEVDAY3*** 
;RETP. 














1188 ; 

1189 ; 


C 


RESPONSE DATA 


SET TO 84 BUFFER. 3 




1190 i 








03CC 04 03 
OSCE 0338 
0300 A8 
0501 FB 
0302 AO 


1192 J 

1193 REDSTB! 
1194 

1195 
1196 
1197 


CALL 

ADO 

MOV 

MOV 

MOV 


CHTBCK 

A,«RE84C 

RD,A 

A,R3 

9R0,A 


; Input data set to 84 buf . 



T ILE t AKIiSHlCJ 
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0167237 



LOCATION OBJECT CODE LIME SOURCE LIME 



03D3 


83 


1 198 
1199 




RET 












1200 
1201 






























1202 
















1203 




04 COh- 04COM- 04C0H- 04COM- 


04COM- 04COM- 04C0M- 04C0M- 


04COH 






1204 


; * 














1203 


; # 




DISPOSAL OP 


04 COMMAND . 


* 






1206 


; * 








* 






1207 


j **•• 


04C0H- 


D4C0M- 04C01- 04COM- 


04COM-04COM-04C0M-04COM- 


04C0M 






1206 
















1209 
















1210 
















121 1 






< START BIT 7x. 


< 04 COMMAND. > 








1212 










WD20 






1213 
















1214 
















1219 
1216 












03D4 


F8 


CO MO 4: 


MOV 


A,R0 


Start bit trans. 




OSDS 


3D 


1217 




movd 


P3,A 


: 








1216 
1219 


i 






















03D6 


0-4 OB 


1220 
1221 


t 


CALL 


TSET1 


;1 bit time counter jet 


& st-art. 


03D8 


8827 


1222 




MOV 




; 




03DA 


FO 


1223 




mov 


A>9R0 


; 




03DB 


B85D 


1224 




MOV 


R0,«TX8UF 


;Ty buffer < — - command 


< 04 5 


09DO 


AO 


1223 




nov 


ffKV t H 


; 




03DE 


B868 


1226 




MOV 


R0,»LAV1 


: 




03E0 


B013 


1227 




MOV 


9R0>#19 


;CLAV11 <-- ACK3. 






D4 1 4 


1 228 
1229 




CALL 


VLFOO 


• MI Kit- * O - >if 




03H4 


2302 


1230 




MOV 


A,«2 


!#**NEXT <M100>**» 




03E6 


C4EF 


1231 
1232 
1233 


; 


JMP 


JMPR 


• CCTD 








1234 
1233 


; 




























1236 
















1237 






( 04 COMMAND 


OAT A T* . 








1238 
1239 


, 








«ei o 




















124 0 


; 














1241 


t 










03E6 


F8 


1242 


COM04D 


MOV 


A,R0 


•.Start bit . 




03E? 


3D 


1243 




MOVD 


P3,A 










1244 
1245 


; 
























03EA 


D40B 


1246 
1247 


; 


CALL 


TSET1 


:1 bit ti»e counter set 




05EC 


D403 


1248 




CALL 


CNTBCK 






05EE 


0327 


1249 




ADD 


A, tSDMSGC 






03F0 


A8 


1230 




MOV 


R0,A 






03F1 


FO 


1231 




MOV 


A.ARO 






03F2 


883D 


1232 




MOV 


R0,«TXBUF 


;Tx buffer C- — Data x«t. 


03K4 


AO 


1233 




MOV 


6R0,A 






03F3 


B868 


1234 




MOV 


R0,«LAV1 







FlLEt WCIiSHICX 
LOCATION OBJECT CODE LINE 
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SOURCE LINE 



03F7 BOO? 
03F9 D4t B 

03FB 2302 
05FD C4EF 



03FF B926 

0601 FO 

0602 83 



0603 B86B 
0609 FO 
0606 83 



0607 B86B 
0609 10 
06 OA 83 



0606 23EF 
060D C411 



1233 
1236 
1237 t 
1238 
1239 

1260 I 

1261 I 

1262 ; 

1263 i 

1264 i 

1263 i 

1266 } 

1267 j 

1268 x 

1269 ; 

1270 BCNTBCt 
1271 

1272 

1273 ; 

1274 ; 

1275 t 

1276 ; 

1277 ; 

1278 ; 

1279 t — 

1290 ; 

1281 CNTBCK: 

1282 

1293 

1294 t 

1283 ; 

1286 t 

1287 ; 

1288 ; 

1289 % 

1290 x 

1291 ; 

1292 BCHIMC: 
1293 

1294 

1293 ; 

1296 ; 

1297 t 

1298 t 

1299 ; 

1300 ; 

1301 | 

1302 ; 

1303 TSETIt 
1304 

1305 ; 

1306 f 

1307 ; 

1308 j 

1309 i 

1310 1 



MOV 
CALL 

NOV 
JHP 



9R0,«? 
VLF01 

A,«2 
JMPR 



;tLAV1) < ACK4. 

[MI bit "1" Itt, 

;»**NEXT <.MI00>*** 
t RETP - 



-SUB ROUTINE" 



t BYTE COUNT BYTE CHECK. ) 



MOV 
MOV 
RET 



RO.ftSDHSGI 
A,9R0 



-SUB ROUTINE- — 



C BYTE COUNTER CHECK. 3 



MOV 
MOV 
RET 



R0,»CNTBY 
A,9R0 



-SUB ROUTINE 



C BYTE COUNTER INC. 3 



MOV 
INC 
RET 



R0,«CNT6Y 
9R0 



-SUB ROUTINE 



C 1 BIT TIME COUNTER SET . 1 



MOV 
JMP 



A»»239 
TIST 



-SUB ROUTINE— 



C HALF BIT TIME COUNTER SET. 3 



in 1 
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FILE: AKIiSHJCI HEWLETT -PACKARD : 3048 A*s«mbler 

LOCATION OBJECT CODE LINE SOURCE LINE 



06 OF 23F8 

0611 62 

0612 43 

0613 83 



06 1 4 B837 

0616 FO 

0617 330? 
0619 C420 



06 IB B837 
061D FO 
061E 4308 

0620 A© 

0621 63 



0622 BE 0 0 

0624 B869 
0626 B0O0 
0628 83 



0629 B869 
062B 10 
062C 83 



1312 
1313 
1314 
1313 
1316 
1317 
1318 
1319 
1320 
1321 
1322 
1323 
1324 
1323 
1326 
1327 
1328 
1329 
1330 
1331 
1332 
1333 
1334 
1333 
1336 
1337 
1338 
1339 
1340 
1341 
1342 
1343 
1344 
1343 
1346 
1347 
1348 
1349 
1330 
1331 
1352 
1353 
1334 
1333 
1356 
1337 
1338 
1339 
1360 
1361 
1362 
1363 
1364 
1363 
1366 
1367 
1368 



I 

TSET03: 

I 

TXST: 



MOV 

MOV 

STRT 

RET 



A, #248 

T.A 
CUT 



VLFOOt 



MOV 
MOV 
ANL 
JMP 



t 
t 

i 

J 

VLF01 t 



VLFOST i 



MOV 
MOV 
ORL 
MOV 
RET 



PARCEL : 
PARC-P : 



MOV 

MOV 
MOV 
RET 



-SUB ROUTINE 



C VLF OUTPUT DATA "0" SET. 



RO, tDRMAPH 
A,<?R0 
A,t07H 
VLFOST 



"SUB ROUTINE 



C VLF OUTPUT CrATA M" SET. 



RO,IDRMAFH 
A,0R0 
P.I08H 
RO,A 









C PAPITY FLftC CLEAR . 


3 





R6,t0 

RO,tANSPAR 
9R0, tOH 



:VLF flags cle*r. 
:Pantw Mag clear . 



-SUB ROUTINE 



C PARITY CHECK. 



. 

; 

P ALAN i MOV RO, tANSFAP 

INC 9R0 
RET 



FILEs AKItSHXGI 
LOCATION OBJECT CODE LI HE 
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SOURCE LINE 



062D B827 
062F FE 
0630 D236 
0632 B003 
0634 C436 

0636 B001 
063B B826 
063ft BOOO 
063C E48A 



063E 00 
063F 2648 



-0641 D40F 

~Otf*3 FE 
0644 D254 
0646 C44A 

0648 D40F 

064A FE 
064B S27D 
064D IE 
064E D414 



0630 2314 
0632 C4EF 

0634 B824 

0636 FO 

0637 323F 
0659 B826 
063B B040 
063D E48A 

063F 126D 
0661 B86B 
0663 B001 
0663 D422 



1369 

1370 

1371 

1372 

1373 

1374 

1373 

1376 

1377 

1378 

1379 

1380 

1381 

1382 

1383 

1384 

1383 

1386 

1387 

1388 

1389 

1390 

1391 

1392 

1393 

1394 

1393 

1396 

1397 

1398 

1399 

1400 

1401 

1402 

1403 

1404 

1403 

1406 

1407 

1408 

1409 

141 0 

141 1 

1412 

1413 

1414 

1413 

1416 

1417 

1418 

1419 

1420 

1421 

1422 

1423 

1424 

1423 



-SUB ROUTINE 



t Error response *«t to 04 buffer. 3 



ERRSES : 



ERRSEA t 
ERRSEE : 



nov 

NOV 
JB6 
NOV 
UNP 

NOV 
NOV 
MOV 
JNP 



RO.ttSDMSGC 
A,R6 
ERRSEA 
8R0,»03H 

ERRSEE 

8R0, tOIH 
R0,tfSDMSG1 
9R0,t0H 
R04ERS 



Error indicate * 

< *bnor»*I error > > 

< nor a* I error * > 



ACK CHECK 3 ?- 



04 CONNAND. 



•02? 



ACK3i 



NOP 
JNTO 



ACKER: 
ACKER2 : 



ACKSSC: 



RUMODt 



CALL 

NOV 
JB6 
JNP 

CALL 

NOV 
JB2 
INC 
CALL 



NOV 
JNP 

NOV 
NOV 
JB1 
NOV 
NOV 
JNP 

JBO 
NOV 
NOV 
CALL 



ACKER 



;ACK bit Rx. 



TSET05 

A,R6 
ACKSSC 
ACKER 2 

TSET03 

A,R6 

ACEND 

R6 

VLFOO 



;H«lf bit ti»e counter set L start, 
;RCK -> 



RCK error . 
.tH-alf bit ti»e counter set & start. 



A. §20 

JNPR 

R0,«SDNSCK 
A,8R0 
RWMOD 
RO, VSDNSC1 
8R0,t01 OOOOOOB 
R04ERS 

RDNOD 

RO, tCNTBY 

8R0,«1H 

PARCLL 



;3 times error f 

;Re-ch*I lenoe . 
Start bit *0" set. 

-•••NEXT tCON04>**» 

;RETR. 

:f connand only' > 



;Co*»and ♦ CD or UR 



j Parity flag deer 



FILE* AKltSHIGI 
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LOCATION OBJECT CODE LINE SOURCE LINE 







1426 








VLF flags clear. 


0667 


0414 


1427 




CALL 


VLFOO 






1428 


* 






Start bit *0" *et. 






1429 


t 






0669 


230A 


1430 


i 






f connan<i + message 1 ** 


1431 




HOV 


0 


:***NEXT < COH04D 


0668 


C4EF 


1432 
1433 


t 


*mP 


JHPR 


;RETR. 


066D 


D422 


1434 


RDM0D ! 


CALL 


PARCLL 


; Parity flag clear 


066F 


B868 


1435 


; 






t VLF fl»gs clear. 


1436 




MOV 


R0,*LAV1 


0671 


BQ01 


1437 




HOV 


9R0,«1H 


; 


0673 


B86B 


1438 




riov 


RO # *CNTBY 




0673 


eooo 


1439 




MOV 


8R0, iOH 




0677 


0414 


1440 
1 441 


f 


CALL 


VLFOO 


: Start bit "0" set. 


0679 


23 OB 


1442 


% 






t command * response ' ^ 


1443 




HOV 


A, ft 1 1 




067B 


C4EF 


1444 
1445 


$ 


JMP 


JHPR 


; PETR. 


06 7D 


C420 


1446 
1447 
1448 
1449 
1450 


ACEND: 

; 

; 

; 


JHP 


ERRSES 








1451 


1 












T452 


; 




C ACK CHECK 4. 


< 04 COMMAND. > 






1453 
1454 


; 










1433 


; 












1456 










067F 


00 


1457 


ACK4s 


HOP 






0680 


2689 


1438 




JNTO 


AERCK 


> H',r. Dl ' cneck • 






1439 


• 










1460 


I 








0682 


D40F 


1461 




CALL 


. TSET03 


;Half bit time counter- set & 






1462 








0684 


FE 


1463 




MOV 


A, R6 


t \ ttCK * > 


0633 


0293 


1464 




JB6 


AOKCK 


0607 


C48B 


1463 
1466 




JMP 


AERCK2 




0689 


04 OF 


1467 








t NCK ! "* 


1468 
1469 


AERCKi 


CALL 


TSET05 


:Half bit time counter set fc. 


068B 


FE 


1470 


AERCK2 : 


rtov 


A,R6 


;5 tines error - 


068C 


52A7 


t47l 




JB2 


AENCK 


06SE 


IE 


1472 




ZNC 


R6 


: Error counter Inc. 


068F 


0424 


1473 
1474 




' CALL 


FARCLR 


Challenge once more. 
; Paritv flag cl«ar. 


0691 


C4A1 


1475 
1476 


t 


JHP 


A04C0N 


0693 


B4FF 


1477 


POKCKt 


CALL 


BCHTBC 


:< ACK * PCK ok * > 


0695 


3307 


1478 




ANL 


A,t07H 


0697 


A9 


1479 




hov 


R1,A 




0698 


C9 


1480 




DEC 


R1 




0699 


0403 


1481 




CALL 


CNTBCK 




0698 


09 


1482 




XRL 


A,R1 





«B9 
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FILE: AKI:SHIGI 



HEWLETT-PACKARD: 8048 AstentMer 



LOCATION OBJECT CODE LINE SOURCE LINE 



D69C C6A9 
069E 10 
069F t>424 



06A1 D414 

06 A3 23 OA 
06A3 C4EF 

06A7 C42D 



06A9 6826 
06AB B040 
06 AD E48A 



06AF D422 

0681 8837 
0663 FO 
0684 F2BA 
06B6 23 IB 
0688 C4EF 

06BA FF 
06BB F2CA 



06BD B867 
06BF FO 
06C0 F2C3 
06C2 ID 
06C3 6477 



06C5 FF 
06C6 D2E8 
06C8 C4F2 



06CA 537F 
06CC AF 

06CD 92E4 



t483 
14B4 
1469 
1486 
1487 
1488 
1489 
1490 
1491 
1492 
1493 
1494 
1495 
1496 
1497 
1498 
1499 
1700 
1301 
1302 
1303 
1304 
1305 
1306 
1307 
1308 
1309 
1310 
131 1 
1312 
1313 
1314 
1313 
1316 
1317 
1318 
1319 
1520 
1521 
1322 
1523 
1324 
1323 
1326 
1527 
1328 
1329 
1330 
1331 
1332 
1533 
1334 
1335 
1536 
1337 
1338 
1339 



JZ 

INC 

CALL 



EHD04W 

0RO 

PARCLR 



I 
l 

A04CON: 

J 



AEHCK: 
i 
I 

; 

END 04 W i 



CALL VLFOO 



nov 

JMP 
JHP 



nov 

MOV 
JMP 



A,t1 0 
JMPR 

ERRSE5 



;Tv operation end or not 7 

t 

iP»rlty ^1*9 cl«» r ' 

Th operation continue 
for 04 CO» * > 
;St»rt bit -0- set. 

:***HEXT <C0M04D>*** 
;RETR. 

•04 cor»n*nd r*fpon«« error. 
Error indicator set. 



Ty operation end for 04 com » 



R0,»SDMSG1 ; 
9R0,»01 OOOOOOB; 
R04ERS 



3UB ROUT 1 HE 



C JMP TO HEAD ROUT I HE. 3 



D I SEND: CALL 

MOV 
MOV 
JB7 
MOV 
JMP 



JPIDLt 



COHTDE : 



; 

ALEHD : 

S 
t 

PCHKS: 

i 

; 



MOV 

JB7 



MOV 
MOV 
JB7 
IHC 
JMP 



MOV 
J86 
JMP 



ANL 
MOV 



JB4 



PARCLL 

R0,*RE841 

A,9R0 

JPIDL 

A,f27 

JMPR 

A,R7 
PCHKS 



RO, •DEMAPH 

A,9R0 

ALEND 

R5 

DM5PE 



A,R7 

PRDR2 

HTDRP 



A . #7FH 
R7,A 



PRDEV 



: Parity flag clear 

S. VLF fleos clear. 



.iPejponse flags cnecl- 



< no response 
: Device end "* 



; Device continue. 



< response ! > 
; Response flag clear. 



FILE i AKI:SH1GI 



231 

HEWLETT- PACKARD : 3048 Aff*»bl*r 



0167237 



LOCATION OBJECT CODE LINE SOURCE LINE 



06CF B867 
06D1 FO 
06D2 F2DF 
06D4 FF 
06D3 B2D9 

0607 C4BD 

06D9 FF 
06DA 434 0 
06DC AF 
06DD C4BD 

06DF FF 
06E0 B2EB 
06E2 C4BD 

06E4 B2EB 

06E6 C4F2 

06E8 S3BF 
06EA AF 

06EB BDSE 
06ED C4FC 



06EF C3 
06F0 2F 
06F1 93 



06F2 BDSE 
06F4 FC 
06FS «8 
06F6 FO 
06F7 F2FC 
06F9 1C 

06FA E4 09 



134 0 
1341 
1342 
1343 

1344 

1343 ; 
1346 

1347 ; 

1348 PRLSFS: 
1549 

1330 
1331 

1332 ; 

1333 QUESEt 
1354 

1535 
1336 ; 

1357 PRDEV: 

1358 ; 
1339 

1360 ; 

1361 PRDR2: 
1562 

1363 ; 

1364 PRDRP: 
1363 

1566 ; 

1367 * 

1368 : 

1369 ; 

1370 ; 
1571 : 
1372 ; 

1573 ; 

1574 ; 
1375 JMPR: 
1376 

1377 
1578 t 

1379 t 

1380 i 

1581 : 

1582 : 

1583 : 

1584 ; 

1585 ; 

1586 : 
1387 NTDPP: 
1588 

1389 
1390 
1591 
1592 
1393 I 
1594 
1395 ; 
1596 ; 



HOV 
MOV 
JB7 

nov 

JB5 
JMP 

nov 

ORL 

nov 
jnp 

nov 
JB3 
JWP 

JB3 

jnp 

AHL 

nov 
nov 

JHP 



RO.iDEttAPH 

A,8R0 

QUESE 

A, R7 

PRLSFS 

CONTDE 

A,R7 
A,«040H 
R7,A 
CONTDE 

A,R7 

PRDRP 

CONTDE 

PRDR2 

NTDRF 

A, tOSFM 
R7,A 

R5,»DEMAP0 
STDPS 



P,R. dtvxce DO 11 & 
R.R.drop poll • > 

:< Priority device poll 
I F. R .drop pol 1 • * 

:Hext drop select. 



a Prior its.* or R.R. device poll 
% priority drop poll. > 
1st drop select. 



-SUB ROUTINE 



t RETURN ROUTINE. 3 



SEL 
XCH 
RETR 



R80 
A,R7 



-SUB ROUTINE 



C NEXT mCIESS DROP SELECT. 



nov 
nov 

NOV 

nov 

JB7 
INC 

jnp 



R3,#DEH«P0 

A,R4 

R0,A 

A,8R0 

STDPS 

R4 

SETSD 



: Drop end or not 
: * not <a.nd 1 > 
N«>:t drop set. 
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FILE! MC1-.SH1GI HEWLETT-PACKARD: 8048 «ii«nbl«r 
LOCATION OBJECT CODE LINE SOURCE LINE 

OCFC BC3I 1397 STPPS . 110V R4..DRHAP0 ;< Drop «od ' > 

Sim! ism »ov ; 

\l" S S^SEt jP .op MP «t not 7 
1601 ; 

0703 E409 1602 SETSD 

Mil ; ■ 1 > 

!-«« «ice T . MOV A t4 ;***NEXT CHTIUNTJ*" ■ 

0705 2304 1*03 SELSET : MOV A,»4 ' „ R 

0707 C4EF 1606 JMP <* n ™ ;RET *' 

1607 ; . . 

07 09 FC 1608 SETSD I MOV A,P4 ;< »*t . > 

070ft A8 t«09 HOV R0,A 

SrOB FO 1610 MOV A,*R0 i 

070C 4308 Uia AHSWOt ORL A,t08H j 

070E A8 1613 MOV R0,rt 
1614 ; 

070F FF 1613 «OV A,R7 

0^0 3216 1616 *1 0SCF84 

1511 S mov A *29 :***NEXT IDSCF843*** 

0712 231 C 1618 MOV A, 8.8 

0714 C4EF 1619 JMP JMPR » RE T R . 

1620 ; 

1621 ; 

1622 ; 

\Hl \ t DROP SCftN FOR 84 COMMAND. 3 |M8 

1626 

1627 j* mmmm 

1 628 ; 

1 629 ; 

0716 Fe 1630 DSCF841 MOV A,R0 iDroo »c»n. 

0717 3D 1631 MOVD P3,A ; 

1632 t 

1633 ; 

0718 FF 1634 MOV A,R7 

0719 321D 1633 JB1 DSCFJJ 

071B D40B lt37 ' CALL. TSET1 .1 bit t>»* «unt«r «t. 
1638 ? 

O710 FF 1639 DSCFJJ: MOV A,R7 :R<»ons« fl»8 * Clear. 

071E 53FD 1640 AML A, tOFDH 

0720 AF 1641 MOV R7,A 

1642 | 

0721 F8 1643 MOV A,R0 ; 

0722 3387 1 644 ANL A,«087H ; 
0724 B837 1643 MOV RO.ORMAPH ; 

0726 AO 1646 MOV 8R0,A i 

0727 2304 !•£ 1 «0V . 84 l^JJEXT CMTMINT,*- 
0729 C4EF 1 649 JMP JMPR - • 

1630 % 



FtLEi AKI:SHIGI 
LOCATION OBJECT CODE LINE 
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SOURCE LINE 







1634 






1633 






1636 






1637 






1638 


0728 


97 


1639 


072C 


A7 


166 0 






1661 


072D 


FB 


1662 


072E 


67 


1663 


072F 


A8 


1664 


0730 


83 


1663 






1666 






1667 






1668 






1669 






1670 






1671 






1 672 






1673 






1 674 


0731 


97 


1673 


0732 


E42D 


1676 






1677 






1678 






1 679 






1 680 






1 68 1 






1 682 






1 683 






1 684 


0734 


D40F 


1683 


0736 


8857 


1686 


0738 


FO 


1 687 


0739 


P243 


1 688 






1689 






1690 


073B 


B4FF 


1691 


073D 


F245 


1692 






1693 


073F 


2318 


1 694 


0741 


C4EF 


1695 






1696 


0743 


C4BA 


1697 






1698 






1699 


0743 


FF 


1700 


0746 


4301 


1701 


0748 


AF 


1702 


0749 


E459 


1703 






17 04 






1703 






1706 






1707 






1708 






1709 



t VLF INPUT DATA * 1 - SET. 3 



CLR 
CPL 

NOV 
RRC 
MOV 
RET 



C 

c 

A,R3 
A 

R3,A 





C VLF INPUT DATA - 0 " SET , 


3 





CLR 
JMP 



C 

VLFRST 



< WAIT for 84 COMMAND DISPOSAL . > 



CALL 
MOV 

nov 

JB7 



CALL 
JB7 

NOV 

JMP 



MOV 
ORL 
MOV 
JMP 



TSET03 
R0,«RE84! 
A.0RO 
DNTSET 



BCNTBC 
ST04DP 

A,i27 
JHPR 

JPIDL 



A,R7 
A.tOIH 
R7, A 
INT04S 



:Half bit time counter set 5. start. 
;84 buffer empty. 



?E:;it 04 operation. 
:»**HE>!T t IDL INT 
:* 84 buffer empt^*" 1 



C CHANCING OPERATION TO 84 .3 
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0749 F8 
074C 30 



074D D4 0B 



074F 
0730 
0732 
0734 
0736 
0737 



FF 

1234 

C4AF 

33FE 

AF 

E434 



0739 
073B 
073C 
075E 
073F 
0761 
0762 
0764 
0763 



B825 
F0 
5307 
A9 

8837 
FO 

3307 
09 

C67B 



0767 F9 

0768 4308 
076* A8 

076B FF 
076C 3272 

076E 231D 
0770 C4EF 

0772 53FD 
0774 AF 

0773 E477 



1711 ! 








1712 * 








1713 ; 

1714 NOP504: 
1713 


MOV 
MOVO 


H,R0 
P3,A 




1716 ; 








1717 ; 
1718 


CALL 


TSET1 ;1 bit counter 


*«t start . 


1719 ; 

1720 MADAD2I 
1 721 

1722 


MOV 
JBO 
JMP 


A,R7 I 

APIUT 

D I SEND 




1723 ARIWT : 

1724 

1723 


A ML 
MOV 
JMP 


A,*0FEH : 
R7.A 

IDLINT : 




1 726 * 






-SUB ROUTINE 


1728 ; 

1729 J 




C 04 DPOP SELECT. J 


- 


1 730 ; 
















1732 ; 

1733 IMT04Sj 
1734 

1733 


MOV 
MOV 
ANL 


P0,*SDMSCH 

A.9R0 

A.»07H 




1736 
1 737 


MOV 
MOV 


Rl , A 

RO.VDRMAPH 




1738 
1739 


MOV 
AHL 


ft,ORO 
A.t07H 




1 740 
1 741 


XRL 
JZ 


A,R1 ' 
NOCHGE 




1742 i 
1743 
1 744 


MOV 
ORL 


A,R1 : 
A,#08H 




1743 


MOV 


R0,A : 




1746 : 

1747 

1748 


MOV 
J81 


A.R7 
DSF04B 




1749 ; 

1750 

1751 


MOV 
JMP 


A.«2© :***NEKT CDSF94C3'**'* 
JMPR ' :PETP. 




1752 : 

1753 rSFO^B: 
1734 

1755 


AHL 
MOV 
JMP 


A.tOFDH 

R7,A 

DSF04C 




1736 : 








1737 i 
















1760 ; 

1761 : 




C DROP SCAM FOR 04 COMMAND. 3 


•E29 





0777 F8 

0778 3D 



1764 ; 
1763 : 

1766 DSF04C: 
1767 



MOV 
MOVD 



A.RO 
P3.A 



FILEi OKI:SHICI 
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LOCATION OBJECT CODE LINE 



SOURCE LINE 







1 7£.0 
• rDO 


* 












1 769 


; 








0779 


D4 0B 


1 770 




CALL 


TSET1 








1 771 


i 








Ut fa 


r 9 


1 772 


NOCHGE : 


MOV 


A, R1 




077C 


B837 


1 773 




MOV 


RQ , ft DRHAPH 


; 


077E 


20 


1 774 




XCH 


A> 8R0 


; 


077F 


B86C 


1775 




HOV 


R0,»SAVDRP 


: 


VrU) 


HW 


1 776 




MOV 


8R0 • A 








1 777 


; 












1 778 


; 








0782 


D422 


1779 




CALL 


PARCLL 


! 






1 780 


5 








0734 


04 1 4 


1 78t 




CALL 


VLFOO 








1 782 


i 








Of Bo 


231 4 


1 783 




MOV 


A, #20 




0788 


C4EF 


1 784 




JMR 


JMPR 


!! 






1 783 


; 












1 786 














1 787 














1 788 


** 












1 789 


* 




t 04 COMMftHC- I 






1 790 


i 












1 791 














1 792 


: 








078A 


B86C 


1 793 


R04ERS : 


MOV 


RO, tSAVDPP 




078C 


F0 


1 794 




MOV 


A,6R0 




078D 


B937 


1 793 




MOV 


R1 , iDRMAPH 


; 


078F 


21 


1796 




XCH 


A,OR1 




0790 


AS 


1 797 




MOV 


RO.A 








1798 










0791 


FF 


1799 




MOV 


A,R7 




0792 


32A7 


1800 




4BZ 


T3UCIN 








1801 










0794 


F1 


1802 




MOV 


A,8R1 




079? 


D8 


1803 




XRL 


A,R0 




0796 


C6AE 


1804 




JZ 


MADADE 








1803 


* 








0798 


8867 


1806 




MOV 


RO, #0EMAPH 




079A 


F0 


1807 




MOV 


A,8R0 




079B 


F2AC 


1808 




JB7 


TSUCI2 * 








1 809 


t 








079D 


F 1 


1810 




MOV 


A,8R1 




079£ 


5307 


181 1 




ANL 


A.«07M 




07m 0 


4308 


1812 




ORL 


A,»08H 




07A2 


A8 


1813 




MOV 


R0,A 




07A3 


231 E 


1814 




MOV 


A, #30 




07A5 


C4EF 


1815 




JHP 


JMPR 








1816 


I 








07A7 


53FB 


1817 


TSUGINi 


AHL 


A , tOFBH 




07P? 


AF 


1818 




MOV 


R7,A 








1819 


; 








G7AA 


C4F2 


1820 




JMP 


NTDRP 




07AC 


C4AF 


1821 


TSUGI2 : 


JHP 


D I SEND 


} 






1822 


; 








07AE 


E44F 


1823 


flADADE : 


JMP 


MADAD2 


* 






1824 











1 bit tin* counter set. 



% VLF t'lagx clasr . 
Star* "0" bit set. 



-SUB ROUTINE- 



FILEi OKI: SHI Cl 
LOCATION OBJECT 
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07BO 38 
07B1 30 
07B2 42 
07B3 47 
07B4 4C 
07B5 31 



07B6 B837 
07B8 FO 
07B9 5307 
07BB 03B0 
07BO A3 



07BE 
07BF 
07CO 
07C2 
07C3 
07C3 
07C6 
07C7 
07C9 
07CA 
07CC 



A9 
F1 

72F8 

F9 

0304 

A8 

FO 

72CE 
FF 
33EF 
E4D1 



07CE FF 
07CF 4310 
07DI AF 

07D2 B83E 
07P4 BAOO 

07D6 FA 
07D7 96DE 
07D9 BAFF 
07DB F1 
07DC E4E3 



18 *? 1 SUB ROUTINE 

1826 



1 827 i 

1828 l 

1829 ; 

1830 j — 

1831 



C CHANGING THE DEVICE MAP . 



is32 Iiiiiiiiiiiitiiiiiitiiiiiiiii»'<>>»««« iat,B||,||| ;?;;!?5!!?!!!!!! 

MEAD ADDRESS TABLE OF THE DEVICE MAP t. 



1 833 ; I • • • • 

1834 ;| 

1835 ;i 

1836 ;t 

1837 ROMTIt 
183B ;l 
1839 
1840 J I 
1841 
1842 ; | 
1843 
1844 ;| 
1843 
1846 ;l 
1847 

1 848 t I 

1849 ; i 1 1 1 1 1 1 1 1 1 ii i m i n u 1 1 1 1 tt 1 1 1 m 1 1 1 m 1 1 1 1 1 1 1 1 n 1 1 n 1 1 m 1 1 : i m 

1830 i 
1851 DEVCH: 
1832 



DB 


DVM10 


;Drop 


HO 




d*v/ic* nap 1 >• 


DB 


Dvm i 


;Drop 


• 1 




•* * . 


DB 


ovni2 


iDrop 


• 2 






DB 


DVH13 


;Drop 


• 3 


<. 


v. 


D8 


DVM 14 


:Drop 


•4 


r 




t>8 


DVN13 


:Drop 


i3 


C 


>. 



1853 

1854 

1355 

1856 ; 

1857 

1838 

1859 

1860 

1861 

1862 

1863 

1864 

1865 

1866 

1867 

1868 ; 

1869 PPSET: 
1870 

1871 RPSETE: 

1872 ; 
1873 
1874 

1873 % 
1876 DEVPS: 
1877 

1878 
1879 
1880 
1881 ; 



NOV 
NOV 
AKL 
ADD 
MOVP 

NOV 
NOV 
J83 
NOV 
ADD 
NOV 
NOV 
JB3 
NOV 
ANL 
J«P 

NOV 
ORL 
MOV 

NOV 
NOV 

MOV 
JNZ 
MOV 
NOV 
JltP ' 



RO,#DR«APH 
A,8R0 
A,tQ7H 
A.tROMTI 
A,9« 

R1,A 

A,8R1 

PUEHD 

A,R1 

A,*4H 

RO.A 

R,8R0 

PRSET 

A,R7 

A, • OEFH 

RPSETE 

A.R7 

A,t10H 

R7,A 

R0> tDENAPO 
R2,iOH 

A,R2 
SWPAC 
R2« tOFFH 
A,9R1 
COMCT 



:Devic« table h**d »ddr«ff5 set . 
' for current drop •• > 



:D*vic« polling map set or not 
(Priority or round robin * 



jPolling fl*g *«t.' round robin.* 
iPolling fl*g prior ity poll. 



:R0 ■ device »»P 2 pointer. 
:R2 " F.F fl*g. 



I 

;< 



bit, 0-3 
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07DE 


BAOO 


1 832 


SWPOC ! 


nov 


R2, «0H 


07E0 


F 1 


1 833 




MOV 


A,0R1 


Uf CI 


47 


1 884 




SWAP 


A 


07E2 


1 9 


1885 




INC 


R\ 






1 886 


; 






07E3 


33 OF 


1887 


CONCT: 


ANL 


ft , t OFH 


07E3 


AO 


1338 




nov 


9R0, A 


07E6 


D30F 


1839 




XRL 


A # # OFN 


07E8 


C6F2 


1390 






DEVCE 


07EA 


F8 


1391 




nov 


A,RO 


07EB 


D363 


1892 




XRL 


A,#DEMAP7 


07EP 


C6F3 


I8?3 




JZ 


DEVCE2 


07EF 


1 8 


1894 




INC 


RO 


07FO 


E4D6 


1393 




JHP 


DEVPS 






1896 








07F2 


ce 


1897 


DEVCE : 


DEC 


RO 


07F3 


FO 


1398 


DEVCE2 : 


nov 


A,ORO 


07F4 


4380 


1899 




ORL . 


A,«80H 


07F6 


AO 


1900 




NOV / 


9R0,A 


07F7 


83 


1901 




RET / 








1902 








07F8 


B83E 


1903 


PUENDt 


110V 


RO,*DEI1AP0 


07FA 


BOFF 


1904 




NOV 


PRO, • OFFH 


07FC 


83 


1903 




RET 






1906 












1907 









bit 4-7 > 

:oap 2 map 1 . 

: 

; Device, end ** 

: Device »*p end ^ 



:Device nap 1 not set. 



1903 ;**«««ttt««««t«««*»««#tt«4U«ft*«ft««tft^»a END M«ft«««««»«»tt*»««tt«««tt*« 



Errors*' 
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! "3*36 

2 ; 

3 .**,»..*** + *+:►»*♦»*►***>•♦**♦•*******' 

4 ; 

3 SEISmKM UVt EOU OtH : 

-6 S£1SmH.~MN: E0U 1 2M 

7 SEISWlCvY: EOU 38H : 

6 SEISmKU_VV: EOU 2 • v«r*ion Ho. 

10 ',***»* T0SHIHO_03 />> 

M .*♦*** <<< TOSHIBA MO OS i;* 

12 '***** <« TOSHI 1 INO OS >>> 

13 !*»*** TOSHI NO OS >» 
t4 ------- 

13 

J? Adr» L < ECU Addrcff* L 

Data l«ngth M 

• »* Data 1 



<<< Data Format 
Adr* H ECU A4dr*i* H 



18 ;***•* 
t9 ;*»*** 

20 >****• 

21 ;***♦* 

22 ;***•* 

23 ****** Data M 

24 •*»*+* — -■ 
23 ;•*»** 

26 ;***-* 

27 ****** Function 



( Data e to Drop P Coamtnd / Data > 
— By M.TrtNAKA 5. T.INOUE 



26 
29 



»** <1) CCC t ECU Co»»mtjnic»t ion 

30 ;***»* Echo Back 

3? ,***•* Forced Tuning / Off S K«v 

32 .***»* S«nd Function < AL0H« > T«*t 

33 I***** 

34 .»*••* (2> R*» Back up 

33 j ***** 

3 6 ,»*•** C3> V«rlflc*tton 

37 .*.*** 

38 ;*-*** 

39 ;*-*** 

40 ;***♦* ********************* 

41 ; ******************************** *** * ***■»*•**•• *** 

42 t***»* 

43 ;»**»» <<: Bug Lifft 

44 ;*tS*S 
43 ;***»* 

46 ;SSSt% 

47 iSSSSS 

49 !n2M-M«M*****M*tf«*«#^^ 
50 

31 > 

32 BIAS I ECU 00O0H 
53 ; 

33 PROGRAHVERSIONr EOU BIAS * n S 4 

36 P;:_CRC_ERPOR ( EQU BIA5+4 I DS 4 

37 RX_CPC_OK YO: EQU PI AS* 3 i OS 4 



APPENDIX C 
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HEULETT-PrtCKAPD: 8086 A»s*»blt<* 



SOURCE LIKE 

58 JSF^OVER^FLOUt 
39 SCAN_HODE_FLAG : 

60 Vt£W_CHAHNEL : 

61 PC CODE: 

62 EVEHT_CH«MNEL 

63 ; 

64 VLF_ERROR - MftP i 
63 PC_FC_LISTi 

66 Bn?IC_ftUTHOi 

6? ~ 

66 

69 

70 

71 ; 

72 A200H1 

73 CH_KQ_FREQ 

74 TinE^TABUEi 
73 JUMp"ftDORESS ! 

76 NEXT_GO_ADRS : 

77 ; 

78 T0_DR0Pi 

79 TOJXCt 

80 I 

81 DS2: 

82 INDEX J?X_1: 

83 INDEX~TX_1 : 

84 CTRlJT: 

83 CTRLll COUNT: 

86 INDEX_RX_2! 

87 JNDEX_TX_2: 

88 CTRL.2: 

89 CTRL_2_COUNT t 

90 PftCE_SU: 

91 ECHO_BMCK_FLftC: 

92 REVERS — CHANEL : 

93 TX_BUSY_FLAG : 

94 BASE.FOTnT: 

95 XHIT_POlNTt 

96 BINftPY_LEDi 

97 ECHO B*CK_ADPS: 
98 

99 COHV_NO: 

100 DR0P_NO: 

101 IC_BVTE: 

102 DEVICE_NOt 

103 ID_BYTE: 

104 CONV_NO_BITi 
103 DROPlNO_BITt 
106 DEVICE_NO_BIT : 
1 07 

108 f1UL_ADR 

109 EXTPN.STAT 

110 TEttP_R_CH 
1 1 1 

112 : 

113 OBF_BF_N: 

114 OBF 8F CMD: 



EQU BIAS+12 
ECU BIAS+14 
EQU BlftS+16 
EQU BlAS+32 
EQU BlPS+46 
EQU BlftS+36 
EQU BIAS+12S 
EQU BIAS+236 
EQU BIA3+236+12S 
i BIAS+512 



EQU 20 OH 
EQU A200H 
EQU A2 00W+IOOH 
EQU A200H*130H 
EQU R200H+200H 

480H 

EQU 030 OH 
EQU 060 OH 



EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 



070 OH 

032*2*1 

DS2+2*2 

DS2+2*3 

DS2+2-4 

032+2*5 

DS£+2*6 

DS2+2*7 

DS2+2*8 

DS2+2** 

DS2+2*10 

0S2*2*n 

DS2+2*12 

DS2+2->13 

DS2*2*I4 

DS2+2-13 

DS2+2-16 



EQU DS2*2*13 
EQU PS2+2-19 
EQU PS2+2-20 
EQU 082*2*21 
EQU DS2+2-22 
EQU DS2+2-23 
EQU DS2+2-24 
EQU 062+2-23 

EQU 0S2+2*29 
EQU 082+2*3 0 
EQU DS2+2+31 

74 OH 

EQU DS2+2*32 
EQU 0BF_BF_N+1 



Ob 2 
OS 1 
OS 3*2 
09- 8*2 
03 8 

OS 123 
OS 128 
OS 128 



; OS 236 

; 8*8*2 

; 8*8*2 

; 64*2 



; OS 2 
; OS 2 
; OS 2 



0000 0000 



FREQUENCY TABLE SThRT FROM HEPt 



STORE #3 
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HEWLETT-PACK***: 6°** A««"*l* r 



SOURCE LINE 



113 OBF_BF_ID: 
116 OBF_BF_BYTEi 
1 1 7 CONV.SELECT : 
118 
1V9 : 

120 DS1 ! 

121 HO W — EVENT t 

122 BEFOP.EVENTt 

123 EVEMT_ENHBLE : 
124 

12? LSB.LEDl 

126 rtSBJ-ED: 

127 HSBJ-EP: 

128 PPV_LED: 

129 . . 

130 KEV.OATAr 

131 ONE.SEC.TIHERt 

132 TUNER.Dl t 

133 TUNER J>2: 

134 TUNER.CBL: 
113 UP.FLACt 

136 DOUN_FLAGt 

137 PC FC.EXlSTi 
*138 POUER.FEEDt 

139 ; 
140 
141 

142 0S16: 

143 DROP_CI1D_BF t 

144 SPU_CnP_BFr 

145 FROH.OBF.BF: 
146 

147 SENt>_ENABLE i 

148 SEND_AM>RESS : 

149 SENt>_INOEXt 

130 SEND.CtlD.RESP: 

131 SEHD_DATA_BUFFi 
132 

133 EVENT_NO_FREQ t 
154 
133 
136 

137 ; 

138 i 

139 ; 

160 KEY_DATA_STACK: 

161 ECU ADDRESS t 

162 TX_LENGTH: 

163 TX_COMHPND: 
* 164 TX.BUFFERt 

163 
166 

167 i 

168 TiriER.COUNTER: 

169 IHDEX_HISTORYi 

170 HISTORY. BUFFER t 
171 



EQU 0BF.BF.N*2 
EQU 0BF_BF_«*3 
EQU 0BF.BF.M*16 



DS S 



EQU 078 OH 
EQU DS1 
EQU DS1+« 
ECU DS1*2 

EQU DS1*4 
EQU 051 *3 
EQU DS1 A * 
EQU DS1*7 

EQU DS1+9 
EQU DS1+10 
EQU DSI*H 
EQU DS1+12 
EQU DS1+13 
EQU DS1+14 
EQU DS1*13 
EQU DS1+16 
EQU DS1+17 



EQU BOOH 
EQU DS16 
EQU DS16+16*! 
EQU DS16*16*2 

EQU DS16*16*3 
EQU SEMD_ENABLE+l 
EQU SEND_ADDRESS*2 
EQU SENdIaDDRE?S*1 
EQU SEND_ ADDPESS+4 

EQU 90 OH 



: DS 


16 


; DS 


16 


: DS 


16 


; DS 


1 


; DS 




: DS 


1 


t DS 


1 


: DS 


123 


: DS 


236 



EQU 100*H 

EOU KEY_PATA_STACk>l6*o4 
EQU ECU~*PDR£SS*2 
EQU ECU~ADP p ESS + 3 
EQU ECu"ftODRE5S-M 



EQU 2O00H-4 
EQU 2000H-2 
EQU 20001! 



: DS 1 £*t 4 C 1 024 

; DS 2 

i DS 1 

•: DS 1 

: DS 256 
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HEVLETT-PSChAPD: 8036 As?«abl«r 
SOURCE LINE 



172 
173 
174 
173 
176 
177 
178 
179 
180 
181 
182 
183 
184 
183 
136 
187 
168 
189 
190 
191 
192 
193 
194 
193 
196 
197 
198 

1 99 
200 
201 

2 02 
203 
204 
203 
206 
207 
208 
209 
210 
211 
212 
213 
214 

213 

216 

217 

218 

219 

220 

221 

222 

223 

224 

223 



PHCE_HEM: 

3TACK_END : 
STftC»'~TOPi 



EOU 3000H 

EOU 39FFH 
EQU 4000H 



****** BACK_UF RAM Ar#a ********** r 



ES_BAC»T_UP : 
ES_BfiCK~UP_1 : 

es_bacOjO ; 



EOU 0 
ECU 2 0 OH 
EQU 4 0 OH 



ES_EVENT_TlMEP.t EQIJ 600H 



TI«ER_OUT_CODE: 
PLUS_KEY_CODE : 
EVEMT_KEY_CODE: 
RUTH0_K£V_C0DE; 
ONOFFJ EY_C0DE: 
niriUS_lfEY_CODE : 
SC6N_KEY_CODE s 
CLE«F_hEV CODE: 
SENC'^KE »'_CODE : 
POUER_ON_CODE: 
PQWER_OFF_CODE : 
RECENT_ON_COt>E : 
RELEASE_CODE : 
KEY_PUSH_CODE : 

ASCII_E»: 

ASCII SC: 

ascii_f: : 

Alt 1 1_PC ; 
ASCII_C1 : 
ASCII_SE- 
A$CtI_M?: 
ASCII_DE: 
ASCI I_MIJ; 
ASttI_NO: 
ASCII_CO: 
ASCII PR: 



In 



EQU 
EQU 0 
EOU 10H 
EQU 1 1 H 
EOU 12H 
EQU 13H 
EQU 14H 
EOU 13H 
EQU 16H 
EQU 17H 
EQU 1SH 
EQU 19H 
EQU 1nH 
EQU 18H 
EQU 1CH 



EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 



4372H 

4155M 

3343H 

4*4 3 H 

3043H 

434CH 

3743H 

4164H 

6443H 

0D49CH 

OD40CH 

43DCH 

5072H 



PUSHBALL : 
P0P_ALL: 
I 

SEHD^MAX: 



EQU 6 OH 
EQU 61H 

EQU 64*2 



DS 312 
Ds 312 

VI 312 

DS 128*6 
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HEULETT-PACKARDt 8086 A**«»bl*r 
SOURCE LINE 



0000 FA 

OOOt B8A2FF 

0004 92 

0005 B8F900 
0008 EF 

000? B8A4FF 
OOOC 92' 
OOOt) B83F00 

0010 EF 

0011 B8«8FF 
00)4 92 
001? B83C88 
00»8 EF 

00*9 BAA6FF 
OCMC B8FC21 
00-F EF 

0020 B80020 
0023 8E08 



0025 BBOOOO 
0028 BBOOOO 

0026 890? 
002D 83C302 
0030 81FB0040 
0034 72F5 



0036 BBOOOO 



229 
230 
231 
232 
233 
234 
235 
236 
23? 
238 
239 
240 
241 
242 
243 
244 
245 
246 
24? 
248 
249 
250 

253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
77 
78 
79 
280 
281 
282 
283 
284 
285 



DROP_C«D_PORT : 
DROP_DATA_PORT 
ECU_H — ADDRESS : 

INT~OFST 

ihtTofst 

IMT30FST 
TIMER1_0FST 
ACHD 
ACHC 
BCHD 
BCHC 



EQU 082H 

EQU 08 OH 

EQU 0102H 

EQU 0100H 

EQU 

EQU 

EQU 

EQU 

EQU 

EQU 

EQU 

EQU 



0«0H+(5*4> 

-52 

60 

72 

00 

04 

02 

06 



RUN: 



INITIAL SET 


UP 1APX186 


ORG 




OOOOH 


CLI 






;LCS 


SET UP 


16KB 


nov 




AX, 0FFA2H 


XCHC 




DX,AX 


HOV 




AX, 00F8H 


OUT 




DX. AX 


i PCS 


SET UP 


FROM OOOOH AT 


(10V 




AX, 0FFA4H 


XCHC 




DX.AX 


MOV 




AX,0Q3FH 


OUT 




DX.AX 


MOV 




AX , 0FFA8H 


XCHC 




DX,AX 


HOV 




AX . 8S3CH 


OUT 




DX . AX 


;MCS 


SET UP 


04 000H 


MOV 




DX, 0FFA6H 


MOV 




AX,21FCH 


OUT 




DX, AX 


MOV 




AX.2000H 


MOV 




DS,AX 



:3-UAlTE3 INSERTED 



27 
27 
27 



RAM_CLEhP. : 
RAH_CLEAR_LPi 



MOV BX,BIAS 
HOV AX,0 
MOV £BX3,AX 
ADD 8X,2 
CHF* BX,4ft00H 
JC RAH CLEAR_LP 



-JUMP TABLE URITE- 
MOV 



AX, 0 
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SOURCE LINE 



0039 8ED6 

003B B83400 
003E C7070002 
0042 C7470200FE 

0047 BB3C00 
004A C7070003 
004E C7470200FE 

0033 BBB400 
003* C7070004 
005A C7470200FE 
005F C74704Q003 
0064 C74706QOFE 
006? C747080006 
006E C7470AO0FE 

0073 B84800 
0076 C7070007 
007A C7470200FE 



007F B8002O 
0082 8ED6 
0084 6ED0 



0086 
0089 
008C 
008D 
0090 
0093 
0094 
009." 
009A 



8A32FF 
B80F00 
EF 

BA34FF 
B80F00 
EF 

BA36FF 
B803CO 
EF 



0096 B80000 

009E BrtCOFF 

00*1 EF 

00A2 B000 

00*4 BAC2FF 

00A7 EF 



0OA8 880000 

OOAB BA04FF 

OOAE EF 

OOAF BOOO 

0OB1 BAD6FF 

00B4 EE 

00B3 BCF03F 

0089 B018 



OS, AX 

BX, 1NT10FST 

WORD PTR CBX3,200H 

WORD PTR CBX+23, OFEOOH 

8X.INT30FST 

UOPD PTR CBXJ,300H 

WORD PTR C8X+2 3, OFEOOH 

/CnSCAOED WITH INT2/IHTA0/ 

BX, INT^OFST 
WORD PTR tBX3,400H 
WORD PTR CBX+23, OFEOOH 
WORD PTR CBX+43.300H 
WORD PTR C6X+63, OFEOOH 
WORD PTR CB:->83.6Q0H 
WORD PTR CBX+1 03, OFEOOH 

kODP. : 

BX, TIM£R1_0FST 
WORD PTR CBX3,700H 
WORD PTR CBX+23 , OFEOOH 



286 MOV 

287 ; INT t ADDR . ' 

288 MOV 

289 mov 

290 MOV 

291 ; IMT3 ADDR. 

292 MOV 

293 mov 

294 MOV 
293 ; INTO ADDR. 

296 MOV 

297 MOV 

298 MOV 

299 MOV 
100 MOV 

301 MOV 

302 MOV 

303 ; TIMER 1 INTP. 

304 MOV 
303 nov 

306 MOV 

307 ; SET UP TIMER — 

308 j 

309 i 

310 MOV AX,2000H 

311 MOV DS,AX 

312 MOV SS,AX 

313 ; SOKHx SQUARE WAVE 

314 NOV DX.0FF32H 

315 MOV AX. 13 

316 OUT DX.AX 

317 nov DX,0FF34H 
316 MOV AX, 1 3 
3,9 OUT D:i,AX 

320 MOV DX,0FF56H 

321 MOV AX,0C003H 

322 OUT DX.AX 

323 : IHITIAL SET UP OF DMft CH.0:R?t TRAMS 

324 .: SOURCE POINTER 

323 MOV AX.ACHD 

326 MOV DX.OFFCOH 

327 OUT DX.AX 

328 MOV *L,0 

329 MOV DX,0FFC2H 

330 OUT DX.AX 

331 ; INITIAL SET UP OF DMA CH.1;TX TPAN3— 

332 ; DESTINATION POINTER 

333 MOV AX, ACHP 

334 . MOV DX, QFFD4H 
333 OUT DX,AX 

336 nov m.,0 

337 MOV DX* 0FFD6H 

338 OUT DX,AL 

339 ; STACK SET UP 

34 0 MOV SP.3FF0H 

341 j INITIAL SET UP OF 8274 

342 HOV *L,0001IOOOB ;CH. RESET 
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HEWLETT-PACKARD: 3086 Ainabltr 
SOURCE LINE 



OOBQ E604 

OOBC B80231 
OOBF BA04 00 
00C2 E97E01 

0OC3 BB022B 
Q0C3 BA0600 
OOCB E87301 

OOCE BB0420 
OODl 8A0400 
00T>4 E66C01 

000? BB0420 
OODA BA0600 
OOOD E8630I 

OOEO BB077E 
0OE3 BA0400 
00E6 E83A01 

OCE? BB010C 
OQEC BA0600 
OOEF E8S101 

O0F2 B010 
OOF 4 £604 

00F6 BB012C 
0DF9 BA0400 
OOFC E844 0I 

OOFF BBQ5E2 
0t02 8A0400 
0105 E83B01 

Of 08 BB03E2 
0108 8A0400 
01 OE £83201 



0111 B9Z800 
0114 BA38FF 

0117 EF 

0118 B8tAO0 
01 IB 8A3AFF 
QUE EF 

011F B81900 

0122 B03EFF 

0123 EF 

0126 B80BO0 
0129 BA32FP 



-PTR 2A— 



-PTE 2B — 



-PTR 48 — 



— PTR IB — 



343 

344 i- 
343 
346 
3-47 
348 
349 
330 
331 

352 I— PTR 4* 
333 
334 
333 

336 J- 
337 
333 
339 

360 ; — PTR 7ft — 
361 
362 
363 
364 
363 
366 
367 
368 
369 
370 

371 ;- 
372 
373 
374 
373 ; 
376 
377 
378 

379 :--RTS OFF- 
380 
381 
382 

383 t 

384 , 

383 i — INTO 

386 

387 
388 

389 ; — IHT1 

390 
391 
392 

393 i — IHT3 

394 
393 
396 

397 j— TIHER1 IHTR 

398 

399 



—PTR IA- 



373 ; — PTR 3A-- 



OUT 


ACWC . AL 


tlOV 


BX.OO11O0O1 0 000001 OB 


MOV 


d::.achc 


CAUL 


9ETC0M 


MOV 


EV.QOlOlOOOOOOOOOtOB 


f!OV 


D^.BCHC 


CALL 


SETCOM 


MOV 


BX, 401 00000000901 008 


MOV 


[?:j,achc 


CALL 


setcqm 


MOV 


BX. 001 00000000001 008 


MOV 


DX,BCHC 


CALL 


SETCOM 


MOV 


BX.01 111 11 000000 1 11 B 


MOV 


DX.ACHC 


CALL 


SETCOM 


MOV 


BX, 00001 1 OOOOOOOOOIB 


MOV 


DX,BCHC 


CALL 


SETCOM 


MOV 


aL,0001 OOOOS 


OUT 


ACHC,AL 


MOV 


BX.001 01 1 OOOOOOOOOIB 


MOV 


DX.ACHC 


CALL 


SETCOM 


MOV 


BX, 1 1 10001 0000001 01B 


MOV 


DX.ACHC 


CALL 


SETCOM 


MOV 


BX,11 100010000001018 


MOV 


DX.ftCHC 


CALL 


SETCOM 



-INITIAL SET UP OF I HT 0, IHT1 . INT3 * UNMASK 



MOV 


AX.23H 


:LEVEL»O.EDCE TRIGGER MASf.CASCMi 


MOV 


OX. 0FF38H 




OUT 


d::.ax 




MOV 


AX . 1 AH 


iLEVEL*1. LEVEL TRIGGEP .MAS* 


MOV 


DX.0FF3AH 




OUT 


dx.gx 




MOV 


AX.19H 


; LE U EL« 2, LEVEL TP ICCEP .MASK 


MOV 


D*. 0FF3EH 




OUT 


dx.a:: 




MOV 


nxjOHB 


:LEVEL»3.M«S^ 


MOV 


PX, 0FF32M 
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SOURCE LINE 



0167237 



01 2C 


EF 


400 




OUT 






401 










402 










4 03 










404 










403 










406 










407 










408 










409 










410 










411 










412 










413 










414 










415 










416 










417 










418 










419 


; 








420 


; 


Inil 






421 


; 








422 










423 


i 




012D 


990000 


424 


MAIN_*TAPT: 


MOV 






423 


i 




0130 


BB0003 


426 




MOV 


0133 


891E0207 


427 




MOV 


0137 


891E0407 


428 




MOV 


0138 


A23E07 


429 




MOV 


013E 


A21807 


430 




MOV 


0141 


A2240? 


431 




MOV 


0144 


A29107 


432 




MOV 






433 


; 




0147 


A35007 


434 




MOV 


014A 


A35207 


433 




MOV 


014D 


A35407 


436 




MOV 


0130 


A35607 


437 




MOV 






438 


; 




0153 


BB0006 


439 




nOV 


0156 


891E0CO7 


440 




MOV 


01 3A 


891E0A07 


441 




MOV 






442 


: 




013E 


A20607 


443 




MOV 


0161 


A20807 


444 




MOV 


0164 


A20E07 


443 




MOV 


0167 


A24 007 


446 




MOV 


01 6A 


A31407 


447 




MOV 


01 6D 


A31607 


448 




MOV 






449 


# 




0170 


B80030 


430 




MOV 


0173 


A31207 


431 




MOV 






432 


I 




0176 


BB4107 


453 




MOV 


0179 


B91E1007 


434 




MOV 






433 


; 




01 7D 


BOOA 


436 




MOV 



OX, AX 



5ELECT+6 J . AX 



I INDEX_TX 23.BX 



23. AL 
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0I7F A28A07 

0»82 B80020 
0183 A3Ffe1F 
0188 ES8203 

01 9B E8D605 
01 8E E8F305 
0191 E84B06 
0194 B03F 
0196 A20E0O 



0199 E83606 

019C EBD306 

0I9F E8FC03 

01 A2 E88705 



01*3 
01*8 
01AD 
01AF 
0182 
01B7 
0189 
01BB 
018E 
01C1 
OICS 
01C9 
OICA 
OICB 



BB0004 

26813FA3A3 

74 OA 

BB00Q2 

26813FA3A3 

7342 

8BF3 

B8FC01 

B90000 

263 26 F 04 

26024F04 

43* 

4B 

73F4 



01CD 263A6C02 

01 D1 7328 

01 D3 263A4C03 

0107 7321 

01D9 8BDE 
01DB 81F30002 
01DF 8IF3O004 
01E3 891EFC1F 



01E7 
01 EA 
DIED 
01F0 
01 F2 
01F3 
01F4 
01 F3 
01F7 



880002 

BBOOOO 

268 A OC 

88 OF 

43 

46 

48 

73F6 
E90100 



01FA 90 



SOURCE LINE 

437 
438 ; 
439 
460 
461 
462 ; 
463 
464 
463 
466 
467 
468 
469 
470 
471 
472 
473 
474 ; 

473 ;«—-«««.«•« 

476 ) 
477 
478 
479 
*480 
481 
482 

483 BACK_UP_KAI : 
484 
485 

486 BACK.UP^CKI i 
487 
488 
489 
490 
491 t 
492 
493 
4?4 
493 

496 ; 

497 8ACK_UP_YES: 
498 
499 
300 
301 I 
302 
303 

304 BACK_UP_CK2: 
303 
306 
307 
• 308 
309 
310 
511 ; 

312 BACK_UP_NONE: 

313 J 



110V C0NE_SEC_TIMEP3.AL 

-MOV AX,H1ST0PY_BUFFEP 
MOV 1 1 NDE^_H I ST OPV 3 . AS 
CALL ECU_ADPS_READ 

CALL IHIT.AUTHO^TBL 
CALL INIT_VIEW_T8L 
CALL INIT_C0DE 
MOV AL# 3FH 

MOV I SC AH_HODE_FL AG J , AL 



CALL FPEQ_CALt 
CALL CHANNEL_HOSE I 
CALL EVENT DATA_CL 
CALL INIT_EV_TIMER 



MOV BX,ES_BACF_UP_2 

CMP WORD FTP ES:CEX3,0A5h5H 

J2 BACK UP_K*I 

MOV BX,ES_BACK_UP_! 

CMP UORD FTP E3: CBX3,0A5A3H 

J HZ BACK_UP_EXIT 

MOV SI,BX 

MOV AX , 5 08 

MOV CX.O 

XOR CH,ES:C£X*43 

ADD CL,ES:C8X+43 

INC BX 

DEC AX 

JNZ BACK_UP_CK1 

CMP CM,ES:rSI+23 
JNZ BACh_UP_EXIT 
CMP CL,ES:CSI+33 
JHZ BACK_UP_NONE 

MOV BX. SI 

XOR BX,ES_BACK_UP_1 

XOR BX,ES_BACK_UP_2 

MOV rTIMER_C0UNTER3 » BX 

MOV AX, 312 

MOV BX.PR0CRAMVERS10M 

MOV CL<ESiCSI3 

MOV CBX3.CL 

INC BX 

INC SI 

DEC AX 

JNZ BACK_UP_CK2 
.IMP BACK_UP__EXIT 

HOP 
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HEWLETT-PACKARD: 8086 Assembler 
SOURCE LINE 



01 FB 


E81 003 


51 * 


8ftCK_UF_£X!T: CALL IN IT 


_TIH_TBL : i 


OIFE 


E83D03 


313 


CALL IN IT 


JUHP TBL ; ; 






316 


; 






U4.Q 1 


btQDDO 


317 


HOV SI.FROCRAMVERSIOH 


02D4 


C60458 


318 


H0V BYTE 


PTR 


CSI7.SE1SAICU.YY 


0207 


C64461 12 


319 


MOV BYTE 


FTR 


rsi*i J,SEiSAKU_mi 


020B 


C6440201 


320 


HOV BYTE 


PTR 


C5I*23 » S£I3AK.U~D0 


02OF 


C6440302 


321 
322 
323 


HOV BYTE 

* 


PTR 


tSI+33 . SEISAIcuZw 


021 7 




324 


HOV 




AX. OA 04 OH 


02 1 6 


BACAFF 


323 


110V 




OX, OFFCAK 


021 9 


EF 


326 
327 
326 


OUT 

f IH 
I AND 




DX.AX 
AL.ACHC 
AU,O10l 11 MB 


021A 


B07F 


329 


HOV 




RL,0111M11B 


021C 


BB3C07 


330 


HOV 




BX, EXTRN_STaT 


021F 


8807 


331 
532 


HOV 




BYTE PTR~CBX),AL 


0221 


884C00 


533 


HOV 




AX, 01 001 f 008 ;NOU 


0224 


DA28FF 


334 


HOV 




DX, 0FF28N 


0227 


EF 


535 
336 
337 


OUT 




OX. AX 






t — — RX. ENABLE 














0226 


BB03D9 


338 


HOV 




BX, 11011 001 0000001 IB 


022B 


BA0400 


339 


nov 




DX,ACNC 


022E 


E81200 


34 0 
341 
342 


CALL 




SETCOH 


0231 


B80008 


HOV 


INIT 


AX, 0080 OH 


0234 


BA62FF 


343 


HOV 




DX,0FF62H 


0237 


EF 


544 


OUT 




OX. AX 


0238 


8881C0 


345 


HOV 




AX, 1 1 000000000000018 


023B 


6A66FF 


346 


NOV 




OX, 0FF66H 


023E 


EF 


347 


OUT 




OX, AX 






348 
549 








023F 


FB 


STI 

; 






0240 


E98D00 


531 


JHP HAJIHEPUYQ 






552 












333 












334 












333 












556 












557 












338 












359 












360 


, SETCOH for 82 




0243 


8AC3 


561 


SETCOH : HOV 




AL.BL 


0243 


EE 


362 


OUT 




DX.ftL 


0246 


8AC7 


363 


HOV 




AL.BH 


0248 


EE 


364 


OUT 




DX.AL 


0249 


C3 


365 


RET 










566 
367 




























024A 


8001 


568 


HDLC_TX_START» HOV 




AL, 00000001B 


024C 


E604 


369 


OUT 




ACHCAL 


024E 


B0 OF 


370 


HOV 




AL, 00001 1 1 1B 



NOU UNHASK INTO, INT 1 , INT7 . T IHEP t_INTF 
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SOURCE LI HE 



0230 E604 



0232 
0234 
0256 
0239 
023C 
023E 
02C0 
0261 
0263 
0263 
0267 
0269 
026B 
026D 
026F 
0271 



B003 

E604 

A01607 

A23E07 

BAEO 

2401 

F8 

DOCO 
0C60 
E604 
B003 
E606 
8AC4 
24 02 
OCEO 
E606 



0273 
0276 
0279 
027C 
027F 
0292 
0283 
0288 

0288 
028D 
028F 
0292 
02*4 
0295 
0297 
0299 



E83300 
E83000 
E84D00 
E84A00 
E84700 
E84400 
E841 00 
E83E00 
* 

8003 

E604 

A03E07 

2401 

F8 

DOCO 
0C69 
E604 



0298 8080 
029D E604 



029F 
0201 
02A2 
02*3 
02A6 
02A8 
02AB 
02AC 
02AE 
02B0 



86 C6 
40 

BAD OFF " 
EF 

B002 

BAD2FF 

EE 

8AC1 

8400 

BAD8FF 



371 


OUT 










373 


HOV 


374 


OUT 


373 


flOV 


376 


MOV 


377 


HOV 


578 


AND 


379 


CLC 


580 


ROL 


381 


OR 


382 


OUT 


383 


MOV 


584 


OUT 


383 


MOV 


386 


AND 


387 


OR 


388 


OUT 






390 ; 


MOV 


391 ; 


OUT 


392 : 


MOV 


393 ; 


OUT 


394 


CALL 


395 


CALL 


596 


CALL 


397 


CALL 


398 


CALL 


399 


CALL 


600 


CALL 


601 


CALL 






603 


MOV 


604 


OUT 


603 


MOV 


606 


AND 


607 


CLC 


608 


ROL 


609 


OR 


610 


OUT 



611 
612 
613 
614 
613 
616 
617 
618 
619 
620 
621 
622 
623 
624 
623 
626 
627 



ACHC . AL 

CM. SELECT 

AL, 000001 01B 
ACHC* AL 

AL, BYTE FTR CREVERS_CHANEL J 
8VTE PTR CTEMP_R_CH3,AL 
AH, AL 

AL , 000000018 
AL 

**L . 0110000 08 
ACHC, AL 
AL, 000001 01B 
BCHCAL 
AL, AH 

AL, 0000001 OB 
AL, 11 1000008 
BCHCAL 

AL, 000001 01B 
ACHC, AL 
AL,01 1 OOOOOB 
ACHC/ AL 
UAIT 
WAIT 
UAIT 
UAIT 
UAIT 
UAIT 
UAIT 
WAIT 

AL, 000001 018 
ACHC AL 

AL/BYTE PTR tTEHP_R_CIU 
AL,00000001B 

AL 

AL, 01 1 01 001B 
ACHC . AL 



;RTS HOLD 1 2*ff UNTIL T* . ENAEL 



HOV AL > 1 09000008 

OUT ACHC , AL 

—INITIAL SET UP OF DHA,CH.1:TX TRAHS 

— SOURCE POINTER SET 

DESTINATION POINTER SET- 



MOV 


AX, SI 


IHC 


AX 


MOV 


DX, OPFDOH 


OUT 


DX,AX 


MOV 


AL, 02H 


MOV 


DX, 0FFD2H 


OUT 


DX, AL 


MOV 


AL,CL 


MOV 


AH,0 


MOV 


DX, OFFD8H 



; SOURCE «DR- 



1 TRANSFER COUNT 
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HEWLETT-PACKARD 3086 A**««bl*r 



SOURCE LIKE 



02B3 


EF 


628 






629 






630 


02B4 


8ADAFF 


631 


02B7 


B8861 6 


632 


02BA 


EF 


633 






634 


02BB 


E80BOO 


639 






636 


d2BE 


8BDE 


637 


02CO 


8A07 


638 


02C2 


E600 


639 






64 0 


02C4 


B0C0 


641 


02C6 


E604 


642 


02C8 


C3 


643 






644 


02C9 


BBOOOO 


643 


02CC 


43 


646 


02CD 


81FBFF00 


647 


02D1 


75F9 


648 


02D3 


C3 


649 






630 






631 






632 






633 






634 






635 






636 






637 






638 






639 






660 






661 






662 






663 






664 






663 






666 






667 






668 






669 






670 






67 1 






672 






673 






674 






673 






676 






677 






678 


6300 


9C 


679 


6301 


60 


680 


6302 


E480 


681 






682 


6304 


8B361007 


683 


6308 


8804 


684 



t 



OUT DX,AX 

TRANSFER COUNT 

CONTROL UORD SET 

«0V C*X,OFFDAH 
MOV AX,01686H 
OUT D^,AX 

— WAIT ROUTINE 

CALL WAIT 

—FIRST BYTE OUTPUT 

nov . BX,SI 

MOV AL,CBX3 
OUT ACHD . AL 



;DriP GO ! 



: SOURCE ADR . 



j mmmwz 
WAIT i 
HAITI : 



nov 

OUT 
RET 
■WftlT- 

rtov 

IHC 
CMP 
ONE 
RET 



AL. 1 1 OOOOOOB 
ACHC . AL 



BX, 0 
BX 

BX, OFFH 
UAIT1 



; - 



-INTR 3- 
ORG 
CLI 



OBF Interrupt Operation 



0630 OH 

; 99888 
; 

; 

08F_I NTERRUPT : PUSHF 
DB 6 OH 

IK AL,DRQF_D AT ALPORT 

; 

MOV SI,CCTRL_2 COUNT} 
HOV CSI J . AL 



iPUSH ALL 



D*t& Store 
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HEWLETT— PACKARD » 900* A»wbl«f 



43M 4* 

*3©» 993*1007 

434* 8*4897 
Wit PC 0*4 POT 
8A 014 007 
ASIA 8A6401 

•3«D 4*F9ot 
432* 73 or 

•328 IM1 

U24 tore to 

4327 7429 

4329 44FC07 
432C 7424 
433C 198200 

4X71 809902 
•334 72F© 

4334 4*02 
433« B0PC84 
* *338 7405 

4330 00FC04 
4340 7310 

4342 89F904 

4343 724C 
•*347 4A4403 

• "jttj* 9493 
3C03 
434C 7342 
4334 FX CO 

4333 3AC8 

4334 7230 



4334 
•339 
•33C 
43*0 
4342 
4363 



•3«B 
436E 
4372 
4373 
4378 
437C 
437t 
43AI 



8B940I 

00CA40 

8BIEFE1? 

•917 

•93443 

•957 oa 

•93403 

•93704 

B0J4FC1F 

•93744 

•3C309 

itnoni 

7293 

•9 002* . 

•9imtF 



•383 9A2*0*07 
•3*9 90FC28 
438C 731 C 



SOUIICC LINC 

60S 

606 

487 | 

488 

•89 

690 

•91 

•92 j 

493 

•94 

•93 

•96 

497 

498 

•99 

700 0BF_RET_1 

701 i 

702 RESP0M3E_2t 
703 

704 i 
709 
706 
707 
'708 
709 

710 J 

711 RESP0M8E_voLi 
712 

713 
714 
713 
714 
717 

718 i 

719 «E9P0HSE_CWCi 
720 

721 I 

722 OBF_PACKETi 
723 

724 / 

723 

72* 

737 

728 

729 

730 

731 

732 

733 

734 

733 

73* OBF_H£ROt 

739 
740 
741 1 



IMC SI 

rtOV CCTRL_2_COUNT3,fI 

KOV SI.0BF.BF_H 
IMC BYTE PTR C08F_BF_MJ 
rtOV Ct-.tOBF_BF_MJ 
ROV AH,ISI*1J 

CKP CL,1 
JH7 RESP0H5E.2 
NOV AC. I 
CMP AH* 0 
42 RESPOWSE_CHK 
CRP AH, 7 
JZ RESPOMSE.CHK 
jnP OBF_RET 

C«P CL.2 
JC OBF_RET_l 

KOV AL.2 
CUP 0H.84M 
4Z RESPOMSE_VAL 
CMP AH, 4 

JM2 RESPOMSE.CMIC 

CUP CL,4 
JC OBF.RET 
R0V AL,ISI*33 
ADO AL«3 
CUP AL.3 
JMZ RESPOHSE.CWC 
IKC At 

CttP CLr AL 
JC 08F_RET 

NOV DX.tSI+12 
OR DL.40M 

HOV BX,11KD€X_HIST0PYJ 
HOV CBX3.0X 
HOV CX.CSI+3J 
ROV IBX*2J.DX 
ROV DX,t9I*3J 
HOV EBX*4J.DX 
HOV DX,tTJHER_COUMTERJ 
HOV lBX*6l,DX 
ADD BX # 8 
CHP BX.PAGE_H£R 
JC OBF HERO 
HOV BX,MISTOirr_BUFFCT 
ROV MNDCX_Ht$T0RYl,8X 

HOV OM,CCTRL_2) 
. CRP AM, 40 
JKC OBF_HEV 



I Pointer IncraMnt 

i D»t* Length !r>cr«»«t»t 
i AM • CoM*n4 Byt« 



t f 8yfc« llttpo*t«t 
, I 00 J t 07 I 



j 2 Bvtt T**pon» 

I t 01 J t 02 J t 03 1 I 03 1 t 94 3 I 08 J 

■ V*lt*b)« L»n9tn 

i t 04 3 I 94 J 



t 04 II 08 J > 4 
Byt.4 LftftOth Load 



C04U843 Er-w R««pon*« 



8742 > 80186 Th«f> OR 40 
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HEWLETT-PACKARD I 8096 Oimbl«r 
SOURCE LINE 



638E 8B IE OA 07 
6392 8B07 
6394 FEC3 
6396 8A6401 
6399 6827 
639B 46 
639C FEC3 
639E FEC8 
63A0 73F4 

63A2 FE060E07 
63A6 B91E0A07 

63 AA A24007 
63AD B84107 
63B0 A3) 007 

63B3 B80F00 
63B6 BA22FF 
63B9 EF 
63BA 61 
63BB 90 
•63BC FB 
63B0 CF 



6200 9C 

6201 60 

6202 8B IE 04 07 
6206 6AOE06 07 
620A 8 A 26 090? 
620E 80FC00 
6211 736C 

6213 80F900 
6216 730A 

6218 B81A00 

62 IB BA3AFF 

62 IE EF 

621 F E97300 

6222 8A27 
6224 FEC3 
6226 8A07 
6228 E682 

622A FEC3 
622C 891E0407 
6230 FECC 
*232 88260807 



742 
743 
744 

743 ftESPOMSEJTRNS: 

746 

747 

748 

749 

730 

731 ; 

732 

733 

734 t 

733 OBF NEW t 

736 

737 

738 ; 

739 08F_RET: 
760 

761 
762 
763 
764 
'763 

766 i 

767 

768 ; 89989999 

769 ; 

770 ; w 

771 
772 
773 
774 
773 
776 
777 
778 
779 
780 

781 ; 

782 IBF_1STi 
783 

784 ; 

785 IBF EMPTY: 

786 ~ 
787 
788 

789 ; 

790 IBF_EXISTi 
791 
792 
793 
794 % 
793 
796 
797 
798 



MOV BX,C INDEX RX 2 J 

nov cbx3,al 

IMC BL 

MOV AH,CSI+1) 
MOV tBX3,AH 
IMC St 
INC BL 
DEC AL 

JNr »ESP-OMSE_TRN$ 

INC BYTE PTR CCTRL_23 
MOV CIND€X_RX_23,BX 

MOV COBF BF M), AL 
MOV AX,OBF_?F_CHD 
MOV CCTRL_2_COUNT3,AX 



MOV 
MOV 
OUT 
DB 

POPF 
STI 
I RET 

-INTR 1 

ORG 
CLI 



i Drop Proctfiop 



AX, 13 

DX,0FF22H 

DX,AX 

61H 



; COBF_BF_N3 « 0 

; CCTRL_2_COUNT] - 0BF_6F_CMD 

;POP ALL 



06200H 



IBF Operation 



I BF_ INTERRUPT : 



PUSHF 
DB 6 OH 

«OV BX , [ I NDEX_TX 13 

MOV CL,CCTRL 13 

MOV AH,CCTPL~I COUNT 3 

CMP AH,0 

JN2 IBF 2ND 



CMP CL,0 
JNZ 1BF_EXIST 
MASK IBF/ INTR. 
MOV 
MOV 
OUT 
JMP 



AX, 1 OH 
DX,0FF3AH 
DX,AX 
IBF_R£T 



MOV AH,tBX3 

tHC BL 

MOV AL,CBX3 

OUT DROP_CMD_PORT # AL 

INC BL 

MOV EINDEX_TX I3,BX 

DEC AH ~ 

MOV ECTRL_1_COUNT),AH 
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HEWLETT-PACKARD: 8086 AmnbUr 



SOURCE LINE 



6236 


7306 


799 




JNZ 


!BF_PACrET 


6238 


FEC9 


800 




DEC 


CL ~ 


623A 


88 0E 06 07 


801 
802 


J 


nov 


tCTRL_1 J,CL 


623E 


8B36FE1F 


803 


IBF_PACKETi 


nov 


SI,CINDEX_HI$TORY3 


6242 


8804 


804 




nov 


tSI3,AL 


6244 


8A07 


803 




MOV 


AL,CBX3 


6246 


884401 


806 




nov 


131*13, AL t 


6249 


FEC3 


807 




IMC 


BL 


624B 


8 A 07 


808 




nov 


AL,CBX3 


624D 


884402 


809 




nov 


ISJ*23,AL t 


6230 


FEC3 


810 




INC 


BL 


6232 


8 A 07 


811 




nov 


AL,CBXJ 


6234 


884403 


812 




nov 


LSI*33,AL 


6237 


FEC3 


813 




INC 


BL 


6259 


8 A 07 


814 




nov 


AL,£BX3 


623B 


8844 04 


813 




nov 


CSI+4 3.AL 


623E 


FEC3 


816 




INC 


BL 


6260 


8 A 07 


817 




nov 


AL,tBX3 


6262 


8844 03 


818 




nov 


[SI*33,AL ; 


6263 


8B16FC1F 


819 




nov 


DX, lTlnER_COUNTER3 


6269 


8934 06 


820 




nov 


ISI+63,DX 


626C 


83C608 


821 




ADD 


SI 8 


626F 


81FE0030 


822 




CMP 


sx!page_weh 


6273 


7203 


823 




JC IBF_HEHO 


6275 


8E0020 


824 




nov 


S I , H I STOR Y_BUFFER 


6278 


8936FE1F 


823 


18F_nEW)i 


nov 


C INDEX_HIST0RY3 , SI 


627C 


E9I800 


826 




JHP 


IBF_RET 






827 


J 






627F 


8A07 


828 


IBF_2ND: 


nov 


AL, CBX3 


628 1 


E680 


829 




■ OUT 


DROP DAT ALPORT, AL 


6283 


FEC3 


830 


IBF.SETi 


INC 


BL 


6283 




831 




nov 


tIW>EX_TX_13,BX 






832 




DEC 


AH 


6288 


88260807 


833 




nov 


tCTRL_1_CDUNT1 , AH 


628F 


7506 


834 




JNZ 


18F_RET 


6291 


FEC9 


833 




DEC 


CL ~ 


6293 


88 0E 06 07 


336 
837 
838 


; 
f 


nov 


ICTRL_U.CL 






839 


t IN 


SERVICE 


LATCH RESET 


6297 


080000 


840 


IBF_RETi 


nov 


AX, 13 


629A 


8A22FF 


841 




HOV 


DX,0FF22H 


6290 


EF 


842 




OUT 


DX.AX 


629E 


61 


843 




DB 


6IH 


629F 


9t> 


844 




POPF 


62A0 


FB 


843 




ST I 




62 A 1 


CF 


846 




I RET 






847 


1 










848 












849 










830 


i 


Externa 1 status Intr . "* 






831 




ORG 


0640 OH 






832 


10089*9 


CLI 




6400 


9C 


833 




PUSHF 


6401 


60 


834 




DB 


6 OH 


6402 


E4 04 


833 




IN 


AL« ACHC 
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source line 







836 


I 


™ W ™ VLn^lun 




64 04 




OSr 




MOV 


CL , AL 


64 06 


8010 


938 




MOV 


wL, QOOt 00008 


64 08 


E604 


839 




OUT 


ACHC , p|_ 


64 OA 


E4 04 


860 




IN 


AL , ACNC 


64 OC 


8AE8 


86 1 




MOV 


CH, AL 


64 OE 




862 




MOV 


AL , BYTE PTR C EKTRN STAT } 


64 1 1 


8 ADO 


863 




MOV 


DL * AL 


64 1 3 


8AC3 


864 




MOV 


AL,CH 


£4 1 ^ 


nnrn 


ac« 




POL 


Hi* 


64 1 7 


DOC0 


ooo 






HL 


64 1 ° 




867 




R0L 


AL 


64 IB 


7207 


868 




JC 


LOY 


64 1 D 


8AC1 


869 




MOV 


AL> CL 


64 1F 


24DF 


870 




AND 


AL/ 110111118 


6421 


E90700 


871 

«79 

Of C 


i 


JMP L02 






nan 

DHL* 1 


Of o 


i nv - 




£1 PI 






874 




OR 


VU 1 UUUvVO 


6428 


b7vvvu 


873 






LUC 


A49R 


A23C07 


376 


i n"* • 

wUi. • 


nov • 


BYTE PTP fPXTPM CTflTI AL 




0HL& 






nuY 




ft 




878 








6432 


8AE0 


87? 




MOV 


AN , AL 


6*34 


8«v1 






nuv 


AL / CL 


6436 


24 1 0 


881 




AND 


| * ft 4 | AAA AH 

AL, 0001 OOOOB 


6438 


3AE0 


882 




CMP 


AH , AL 


643ft 


733A 


883 




JNZ 


EXIT 


64 3C 


8AC2 


884 




MOV 


AL, DL 


'643E 


2420 


883 




AND 


A | AA4 A A A A A A 

AL .001 0000 OB 


6440 


8AE0 


886 




MOV 


AH, AL 


6442 


SAC3 


887 




MOV 


AL , CH 






%JOO 




AND 


<N ■ aki AAAArtD 
AL , UVI VOOUVC 


6446 


3AE0 


889 




CMP 


AH, AL 


6448 


8AC2 


890 




MOV 


AL,DL 


644 A 


9^<t n 


891 




AND 


ML ■ * UUOOOOOB 


644C 


8AE1 


892 




MOV 


AH . CL 


644E 


80E480 






AND 


AU 4 aAaaaaab 

API, 1 QQvVvVvtf 


643 1 


32E0 


894 




•(OR 


AH . AL 












EXI T 




Bar t 
DHL! 




TV IIUnDMi 
1 R — UNUKM I 


MOV 


AL * CL 


6437 


2444 


897 




AND 


AL , 01 0001 008 


6439 


3C40 


898 




CMP 


ML , 01 0000008 


£.4*10 








vnt 


CvtT >MAT T 
fcX X 1 T 


643D 


8028 


900 




MOV 


AL, 001 01 0008 


643F 


E604 


901 




OUT 


ACHC , AL 


6461 


881 00E 


902 




NOV 


AX, 3600 


6464 


BA3AFF 


903 




MOV 


DX, OFF? AH 


6467 


EF 


904 




OUT 


DX,AX 


6468 


B801EO 


903 




MOV 


AX, I 1 10000000000001B 


646B 


BA3EFF 


906 




MOV 


DX, 0FF3EH 


646E 


EF 


907 




OUT 


DX,AX 


646F 


B80300 


906 




MOV 


AX, 001 18 


6472 


BA32FF 


909 




MOV 


DX,0FF32H 


6473 


EF 


910 
911 


1 


OUT 


DX,AX 






912 


jXITi 


MOV 


AL, 00010000B 
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6476 B038 
6478 E604 
647A BB0C0O 
647f> BA22FF 

6480 EF 

6481 B80000 
6484 021807 
6487 A3 14 07 
648* 61 
6486 90 
648C PB 
648D CF 



6500 9C 

6301 60 

6302 8B1E1207 



6306 
6308 
63 OA 
6308 
63 OD 
6310 
6311 
6513 
6316 
6317 
631 A 
631D 
651E 
6321 
6324 



E400 
8807 
43 

8BC3 

BAC4FF 

EF 

B002 

BAC6FF 

EF 

88FF00 
BAC8FF 
EF 

B846A2 
BACAFF 
EF 



HEWLETT-PACKARD: 
SOURCE LIME 

913 i 

914 EXIT [ 
913 

916 

917 

918 

919 S 

920 

921 

922 

923 

924 

923 

926 

927 

92B 

929 

930 

931 

932 

933 

934 

935 

936 

937 

938 

939 



8086 Assembler 



OUT 
MOV 
OUT 
NOV 

nov 

OUT 



ACHCAL 
AL,00l 110008 
ACHCAL 
AX, 12 
DX,0FF22M 
DX,AX 



HOV AX,0 

HOV CTX BUSY_FLAGJ,AL 

WOV CECHO BACK_FLAG3 , AX 

DB " 

POPF 

STI 

I RET 



6323 B038 
6527 E604 



940 




941 




942 




943 J 


INTR I 


944 


ORG 


945 ; 8898*99 


CLI 


946 ; 




947 ; 


FIRST 


948 


PUSHF 


949 


DB 


930 


HOV 


931 I 


IN 


952 HON: 


933 


HOV 


93« 


INC 


955 


HOV 


936 


HOV 


937 


OUT 


958 


HOV 


959 


HOV 


960 


OUT 


961 


HOV 


962 


HOV 


963 


OUT 


964 


HOV 


963 


HOV 


966 


OUT 






968 


HOV 


969 


OUT 



063 OOM 



HIT SHORI- 



6 OH 

BX-UORD PTP tPACE_SW3 



AL,ACHD 
CBX1.AL 

BX 

AX,BX 

DX,0FFC4H 

DX,AX 

AL.02H 

DX,0FFC6H 

DX.AX 

AX, 255 

DX,0FFC8H 

DX,AX 

AX, 0A246H 

DX, OFF CAM 

OX, AX 

LATCH RESET 

RL,00!11000B 
ACHCAL 



:1ST DATA INPUT 



j DMA START 



632? eeocoo 

632C BA22FF 
632F EF 

6330 61 

6331 9D 

6332 FB 

6333 CF 



6600 9C 

6601 60 

6602 E86400 

6603 7236 
660? 83060A0001 
660C 6316080000 
6611 8B361207 

6613 8B1C 

6617 3B1E0014 

661B 741? 

661D 81 FBFFFF 

6621 7413 

6623 83FB0O 

6626 73 IE 

662B A10014 
662B 234403 
662E 3B440S 
6631 7513 



6633 

6636 

663ft 
663E 
6642 

6646 
'6648 

664ft 
664D 



83C605 

8936140? 

81C60001 
81E60033 
89361207 

B038 
E604 

B80COO 
BA22FF 



-INTR 0 

'Special Ra . intr. 
ORG 0660 OH 

CLI 



HDLC Rx Interrupt Operation 
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HEWLETT-PACKARD; 8086 Arf«mbltr 



SOURCE LI HE 

970 WOV 

971 "OV 

972 OUT 

973 t>B 

974 ^OPF 
9?5 STI 
976 I RET 
977 

978 
979 
980 

981 ; 

982 ; 

983 

984 1899998 

983 l 

986 j 

98? ; ****** 

988 ; 

989 ; 

990 RX_ 
991 

992 RX_PCV: 

993 ~ 
994 
993 
996 
997 ; 
998 
999 

1000 
1001 
1002 
1003 
1004 
1003 

1006 ALOHA CHECK: 
1007 
1008 
1009 
1010 
1011 
1012 
1013 

1014 rtY ALOHA t 



0167237 



AX. 12 
DX, 0FF22H 
DX,ftX 
61H 



INTERRUPT: 



PUSHF 
DB 6 OH 

CALL RX RECEIVE 
JC RX_CRC_ERR 

ADD UGRD PTR CRX_CRC__OK_YO+23 , ! 
ADC WORD PTR CRX_CRC_OK_YOJ.O 
MOV SI,tPAGE_SUJ 

nbv bx,csu 

CHP BX,CECU_ADDRESS3 
JZ MY_AORS ~ 
CHP BX, OFFFFK 
JZ MY_ADRS 
CMP BX,0 
JN2 RX_RET 

MOV AX,£ECU_ADDRESS3 
AND AX,tSI*3J 
CHP AX,tSl+3J 
JNZ RX_RET 



CRC Error 



1 BX * Recsive Address 



1015 ; 

1016 MY_ADRS t 

1017 ; " 
1018 
1019 
1020 

1021 ; 

1022 RX_RETi 
1023 

1024 i 

1023 
1026 



ADD SI, 3 
MOV CECHO_BftCK_FLACJ,SI 



; Glob*] Address 

SI ECU H Addr4s* 

♦ 1 L 

+2 T> Length 

♦3 n*SK H Addres; 
♦4 L 

+3 Re* . H Hddress 
+6 L 

♦7 R*4l Tx Length 

Aloha Address 

ECHO BiCk Buffer Address 



ADD 
AND 
MOV 

MOV 
OUT 



MOV 
MOV 



SI, 1 00H 
SI.3300H 

WORD PTR CFAGE_SW).9I 

AL,O01110O0B 
flCHC , AL 

AX, 12 
DM, 0FF22H 
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6630 EF 

6631 BOOt 
6633 E604 
6633 BOOF 
6657 E604 
6639 61 
663ft 9D 

663B FB 
663C CP 

6630 8306060001 
6662 8316040000 



HEULe T r-^^CKMpD: 3086 Asr*mbUr 
30UFCE LIKE 



1027 
1028 
1029 
1030 
1031 
1032 
1033 

1034 i 

1033 
1036 
1037 ; 

1 039 P:!_CF-C_ERP: 
1039 



6667 EBDD 


1040 




1 041 ; 


6669 90 


1042 P 


6 6 6 A B844A0 


1 043 


660f> BACAFF 


1 044 


6670 EF 


1 045 


667t BOO! 


1 046 


6673 E604 


1 047 


6673 E404 


1 048 


6677 DOCO 


1 04? 


6679 DOCO 


1050 


667B B030 


1051 


6670 E604 


1052 


667F B040 


1 033 


6681 E604 


1054 


6683 B020 


1055 


6685 E604 


1 056 


6687 C3 


1057 




1038 : 




1039 : 


6693 B80080 


1060 E 


669B 8A22FF 


i 061 


66 3E EF 


1062 


66SF C3 


1063 




1064 ; 




1063 t 




1 066 




1067 




1068 j 


A700 9C 


1069 


6."0I 60 


1070 


6702 B8100E 


1071 


6703 BA3*FF 


1072 


6708 EF 


1073 


6709 B80160 


1074 


670C PA3EFF 


1073 


670F EF 


* 1 076 


6710 B80BOO 


1077 


6713 BA32FF 


1079 


&716 EF 


1079 




1080 


6717 B028 


1081 


6719 £604 


1082 




1083 



OUT 






MOV 




AL.oooooooie 


OUT 




ACHC . AL 


nov 




AL. 00001 1 1 IB 


OUT 




mCHCAL 


PB 




6 IH 


POPF 






ST1 






IPET 






ADD UOPD 


PTP 


CPX <-PC_EFP.O&*23 


ADC WOPD 


PTP 


rc>^i.pi;"EPpOP) 0 


JMP F.X_R£T 




HOP 






nov 




A^i. 0**04 4H 


nov 




CC.OFFCAH 


OUT 




i>::.a;c 


nov 




AL- 00000O01B 


i.ujT 




*• HC , mL 


IN 




AL . mCHC 


POL 




AL 


POL 




ML 


MOV 




ML. 001 1 OOOOB 


OUT 




ACHC . hL 


MOV 




AL, 01 000000B 


OUT 




hCKC.aL 


MOV 




AL. 001 00000B 


OUT 




ACHC.Al. 


PET 







:DH» STOP 



:*TmTU= IHPOT 

: £P*POP PE^ET COM 
:RESEP CPC CEO-EP 



: TinFP.I 



HON SPECIFIC EOI 

nov *;:,?oonH 

MO v c.::.0FF22H 
OUT H " 
PET 

• TX_D I S ABLE_ c O»J ? I HE 

jure 



OPS 


067 0 OH 


CLI 




PUSHF 




DB 


6 OH 


nov 


uM. 7600 


nov 


t*::. 0FF5AH 


OUT 


o::m:: 


nov 


a::. Qt 1OOOO000O000O1B 


nov 


d::.off3Eh 


OUT 




nov 


A>w1011B 


nov 


Crn»0FF32H 


OUT 


DX.AX 


— PTR OA 




nov 


AL/ 001010008 


OUT 


ACHC.AL 



! PTP 05A- 
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6718 8003 
6710 E604 
671F A03E07 
6722 2401 
6724 F8 
6729 O0C0 
6727 OCCO 
6729 E604 



672B B001 
6720 E604 
672F 802D 
6731 E604 

6733 B080 
6739 E604 



6737 
673A 
673D 
673E 
6741 
6744 
6747 
6748 
6749 
674A 



BA22FF 
880800 
EF 

880000 

A21807 

A31407 

61 

90 

FB 

CF 



7C0O B83FF8 
7C03 BAA OFF 
7C06 EF 

7C07 EAOO0000F8 



7FF0 EAOOOOCOFF 



0300 90 

0301 E80000 



SOURCE LINE 

1 084 
1089 
1086 
1 087 
1088 
1089 
1090 
1091 

1092 I 

1093 j 

1094 

I 099 
1096 
1097 

1098 j 

1099 

I I 00 

1 1 01 ; 

1102 ; 

1103 ; 

1104 ; 

1105 
1106 
^107 
1108 
1109 
1110 
1111 
1112 
1 1 13 
11 14 

1119 j 

1116 j 

1117 
1118 
1 119 
1120 
1121 

1122 ;•——«-**- 
1123 
1124 
1125 
1126 
1127 
1128 
1129 

1130 i 

1131 ; 

1132 
1133 

1134 |#*********** 

1135 | 

1136 ; 
1137 

1138 i 

1139 HAJIMERUYOi 
1140 



MOV 
OUT 

mov 

AND 

etc 

R0L 

OR 

OUT 



-RTS OFF- 



AL, 000001 01B 
ACHCAL 

At, BYTE PTR CTEMP_R_CHJ 
AL, 0000000-18 

AL 

AL, 11 100000B 
ACHC,AL 



-PTR 01A- 
HOV 
OUT 

nov 

OUT 
-PTR OA— 

nov 

OUT 
-PTR OA— 

nov 

OUT 



AL,00000001B 

ACHC,AL 

AL, 00101 101B 

ACHCAL 



AL, 1 00000008 
ACHCAL 



AL, 0001 OOOOB 
ACHCAL 



nov 

NOV 
OUT 
MOV 
MOV 
MOV 
DB 

T>0PF 
STI 
I RET 



OX, 0FF22H 
AX, 08 
OX, AX 
AX,0- 

CTX_BUSY_FLAC),AL 
C ECHO_8 ACX_FL AC 3 , AX 
~ " 61H 



jTx «nd flag 



— SET UP UCS 



ORG 
nov 
nov 
OUT 
DB 



0?COOH 
AX, 0F83FH 
DX, OFF A OH 
DX,AX 

0E«H, 0, 0, 0, 0F8H 



; JUMP TO OF8000H 



ORG 
DB 



O7FF0H 

OEAH, OOOH, OOH, OCOH, OFFH 



tJUnP TO OFFCOOH 



H*Jii 



ORG 3 OOH 



NOP 

CALL POUER_DET_CMD 



258 



01 67237 



HEWLETT-PACKARD t 8086 Arieabler 



0304 
0307 
030A 
03 OC 
03 OF 
0312 
0314 

0316 
0319 
031 C 
031F 
0321 
0324 
0327 
0329 



BE2009 

E80000 

72F8 

8E2008 

8A44 01 

3C01 

73EE 

E80000 

BE2003 

E80000 

72F8 

BE2008 

8A4401 

3C01 

73EE 



0328 8A74 02 
032E 8210 
0330 DOCE 
0332 7363 



0334 
0333 
0339 
033C 
033F 
0342 
0343 
0347 



32 

88162C07 

E80000 

E80000 

BE2009 

£80000 

72F8 

0E2OO8 



034 A 8004 
034C 3A440I 
034F 73EE 

0331 8«4402 
0334 3A062C07 
0338 73E5 

035A 8000 
033C 3A4403 
013F 742D 

0361 8A44 04 
0364 24F8 
0366 75D7 

0368 8A34 03 
036B ESOOOO 

036E 80E280 
0371 74 OE 
0373 8A262607 
0377 80E401 



SOURCE LIME 

1141 HA J I ME 1 t 
1142 
1 143 
1 144 
1143 
1146 
1147 
1148 ) 
1 149 

1130 H0N8AN1 » 
1131 
1 132 
1133 
1134 
1133 
1 136 
1157 t 
1138 
1159 

I 160 DROP_INIT_LP: 
1161 

1162 ) 

1163 DEV_IHIT_LP: 
1 164 
1163 
1166 

1167 DEV_P>ESP_WT » 
1168 
1169 
1170 
1171 
1172 
1173 
1174 
1 173 
1176 
1177 
1178 ; 
1179 
1 130 
I 181 
1182 ; 
1183 
1184 
1185 
1186 ; 
1187 
1188 
1189 
1 190 J 
1191 
1192 
1 193 
1194 
1193 

1196 DEV_SW_1: 
1197 



MOV SI,FROH_OBF_BF 

CALL LOAD_FROn_DROP 

JC HA J3 ME 1 

HOV SI.FROM_OBF_BF 

MOV AL.tSI + O 

CMP AL,1 

JHZ HAJtMEl t 

CALL POVER_DET_CMD 

MOV SI,FR0M_08F_BF 

CALL LOAD_FROM_DROP 

JC HONBAH1 

MOV S!,FROH_OBF_BF 

MOV AL,ISI*13 

CMP AL,1 

JHZ HOHBAtil % 

MOV DH,CSI*2J 

MOV DL.10H I 

FOR DH 

JHC DRP.HEXT ; 
PUSH DX 

MOV IID_BYTE3,DL 
CALL ID_DROPJ>EVICE 
CALL SPU_STATUS_REO 
MOV 3 I, FROM OBF_BF 
CALL LOAD_FROM_DROP 
JC DEV_RESP_UT 
MOV SI,FROM_OBF_BF 



MOV AL.4 

CMP AL.CSI+13 

JHZ DEV_RESP_"T I 

MOV AL,CSI*23 
CMP AL.tID_BYTEJ 
JHZ DEV_RESP_WT 

MOV AL,0 

CMP AL,CSl+33 

JZ DEV_ME^T 1 

MOV AL,CSI*4J 

AHD AL » 0F3H 

JHZ DEV_RESP_WT ; 

MOV DL,tSI+35 ! 
CALL C0HV_5W - BIT_AL 

AND DL,80H 
JZ DEV_SU_0 / 
MOV AH,IDROP_H03 
AHD AH, 1 



IF Response <> Power Det . Then Watt 



IF Response <> PowerDet. Th€n Wait 

DH • Power Detect Data 
DL - 1st ID.BYTE 10H 

IF CY«0 Then Power Down 



SI Length 

♦1 Co»»and 

♦2 ID — BYTE 

♦3 Byte Count 

♦4 Data 



IF t$I+i3«4 Th*n 04 Command 



IF CMD H60 Status Then Wait Loop 



VLF Error t Device Of f > 



Status Response denai 

<<< DL - Status >>> 

; si COHVSEL C Drop_N0. > 

; AL < Device > 

IF <7;»0 Then Converter SW«0 
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037A 7509 
037C 0604 
037E E90400 
0331 34 3F 
0383 2004 

0383 E80000 
0388 E80000 
038B E80000 

038E 3A 
036F 80C208 

0392 8 OF A3 0 

0393 7290 

0397 90E207 
0390 FEC2 
039C 8 OF A 06 
039F 7303 
03R1 8 OCA 10 
D3A4 E88A 



03A6 E80000 



03A9 
03AC 
0380 
0383 
0387 
03BA 
038E 
03CI 
03C3 
03C8 
03CC 



E80000 

FE062407 

E80000 

FE062407 

E80000 

FE06240? 

E80000 

FE0624 07 

E80000 

FE 0624 07 

E80000 



HEWLETT-PACKARD: 3086 Assembler 
SOURCE LINE 



1198 

1 199 

1200 

1201 

1202 

1203 

(204 

1205 

1206 

1207 

1208 

1209 

1210 

1211 

1212 

1213 

1214 

1215 

1216 

1217 

1218 

1219 

1220 

*22l 

1222 

1223 

1224 

1225 

1226 

1227 

1228 

1229 

1230 

1231 

1232 

1233 

1234 

1233 

1236 

1237 

1238 

1239 

1240 

1241 

1242 

1243 

1244 

1243 

1246 

1247 

1248 

1249 

1230 

1231 

1232 

1233 

1234 



DEV SW 0 1 



DEV CLR: 



DEV_NEXT i 



DRP^NEXT : 



JMZ DEV_CLR 
OR tSIl,AL 
JHP DEV_CLR 
XOR AL,3FH 
AND KSI3,AL 



CALL SPU.RELAYJJFF 
CALL SPU_CLEhp3iSP 
CALL EVENT LEO~OFF 



J IF ODD Drop Then Converter SW-0 Else Abnorn^ 



POP DX 
ADD DL,8 
CUP DL,30H 
JC DEV_INIT_LP 



; 00** *ODD 
J 0011 ODDD 

IF Device<6 Then Next Device 



AND DL,7 

INC DL ; 
CUP DL,6 j 
JMC POLLINC.SEQ 
OR DL , I ON ; 
JNP OROP_INIT_LP 



Next Drop 

IF Drop)5 Then Next Operation 
Next Device Start froa "2" 



P0LLlNC_SEOi CALL DR0P_ffAP_5ET j» 

J » 

CALL DEVICE HAP SET DROP 0 

INC BYTE PTR ICOMV^NOJ 

CALL DEVICE_ttAP SET DROP 1 

INC BYTE PTR tC0NV_N0J 

CALL DEVICE MAP SET DROP 2 

INC BYTE PTR tCONV NO J 

CALL DEVICE_nAP_SET DROP 3 

INC BYTE PTR CCONV_NOJ 

CALL DEVICE MAP SET ; ■ DROP 4 

INC BYTE PTR tC0NV_NO3 

CALL DEVICE_HAP_SET DROP 3 



» — 

J 



Main Routine ********************* 



* m * mm m nr* • * * » » 



260 



0167237 
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SOURCE LINE 



03CF E82C01 
0302 E8M00 
03D5 7203 



0307 E9CD04 
030A 7303 



03DC E80000 
03OF EBEE 



03S1 E82903 
03E4 EBE9 



03E6 E9FB00 
0369 7202 
03EB F8 
03EC C3 



1233 ) 

1236 WAIN_L0OPi 

1237 

1238 

1239 

1260 

1261 

1262 

1263 i 

1264 DROP_ACCESSr 
1263 

1266 
1267 
1268 
1269 

1270 > 

1271 KEY_APPLlCATt 
1272 

1273 
1274 
1273 
1276 
1277 ; 

f278 ECU_ADRS__NEVt 

1279 

1280 

1281 

1282 

1283 

1284 

1285 

1286 

1287 

1288 

1289 j 

1290 j 

1291 ) 

1292 TIHER_OPERAT: 

1293 ~ 
1294 

1293 
1296 



03ED FF06FC1F 1297 TIMSR_YOt 



03FI 8B16FC1F 
03F3 80FA00 
03F8 7368 
03FA 80E607 
03FD 80FE06 
04 00 7360 

0402 B001 
04 04 8ACE 
04 06 D2C0 
0408 84068007 



1298 
1299 
1300 

1301 TlHER_T0B2i 

1302 

1303 

1304 

1303 

1306 

i3or j 

1308 
1309 
1310 
1311 



CALL FORUARD_CtlD_CK 
CALL TIHERJ5PERAT 
JC KEY.APPLICAT 



CALL DROP RESPONSE 
JNC ECU_ADRS_MEW 



CALL KEY_OPERATION 
JMP HAINJ_OOP 



CALL ECULADRS.READ 
JMP MAIH^LOOP 



; Cy Flag - 1 Active 



; Response no kai shaku 
j > Shori Nshi 



-> Key shori 



Subroutine 

CALL TIHER_CHK 
JC TXHER.YO 
CLC 
RET 

INC WORD PTR tTirtER_COUHTER3 



HOV DX»tTWER_COUNTER2 

CMP DL, 0 

JN2 TIWER_TYPE_2 

AMD DM. 7 

CHP DN,6 

JNC TIHER_TYPE_2 



MOV AL, 1 
MOV CL,DH 
ROL AL,CL 

TEST AL,tNOU_EVENT3 



; OH ■ CONV_NO 

t AL - CONV_NO_BIT 
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SOURCE LIME 



04 OC 


7434 


1312 






JZ TtMER_TYPE 2 




04 OE 


8700 


1 «l J 






nov BH,0 




041 0 


BADE 


1314 
1313 






MOV BL,DH 

PAY Channel Vl«w ****** 




0412 


BE3000 


1316 






MOV SI, EVENT CHANNEL 




041 3 


03F3 


1317 






ADD SI,BX 




04 1 7 


gate 


1318 






MOV BL,CSJ3 ; BL - 


EVENT N 


04 1 9 


DC U V Uv 








MOV SI # ES EVENT T 1 HER ; Counter Up 1 


04 tC 


8AE6 


1 320 






MOV AH,DH 




04 IE 


8000 


1 321 






MOV AL,0 




0420 


D1C8 


1322 






ROR AX 




0422 


03FO 


1 343 






ADD SI /AX 




0424 


268A20 


f 794 






MOV AH,ESi CSI3CBX3 




0427 


80FCF8 








CMP AH, 0F8H 




04 2 A 


7336 


1 326 






JNC TIMER TYPE 2 




042C 


iOOVUV uo 


• 3*r 






ADD BYTE PTR E?fCS13CBX3,8 




0430 


260O38F8 


1 328 






CMP BYTE PTR ES t £SI 3 CBX3 > 0F8H 




0434 


72 2C 


1 329 

f *T7 A 

1 33 0 


I 




JC TIMER_TYPE_2 




043O 


O A ACBA A9^ A 


1 331 






OR BYTE PTR CNOU EVENT3,0COH 




04 38 


80CE1 0 








OR DH/10H 




043E 


88362807 


1333 






MOV CIC BYTE] ,DH 




0442 


E80000 


1334 






CALL C0NV_T0_DROP 




0443 


PA n ft A M 

cdDDDD 


1333 
1336 


I 




CALL ID_DROP_DEVICE 




0448 


A 02E 07 


1337 






MOV AL,CC0NV NO BIT) 






74TT 


1338 






XOR AL»3FH 




044U 


ZvDoal 07 


1 339 






AND BYTE PTR C BEFOR_EVENT 3 , AL 








1 34 0 


1 








0431 


BE3000 


1341 






MOV SI,EVENT_CHANNEL 




■* 0434 


03362407 


1342 






ADD SI,CC0NV NO 3 




0438 


8AVC 


1343 






MOV BL/CSI3 




04 5 A 


B9 A A 

Br 00 


1344 






MOV BH,0 




043 C 


l?A M A It A 

EB000Q 


1343 






CALL 8INDEC LED 








1 346 
1 347 


S 




CALL RUN_ CONVERTER 




0462 


881EFC1F 


1348 


TIMER TYPE 2t 


MOV BX,CTIMEP_COUNTER3 




0466 


81 tor F Or 


1349 

• 7* A 


J 




AND BX, OFF FN " 






fit FRftftfld 


f 7*» 1 






CMP BX,ES BACK UP 2 


; 1024 


AAAF 




1 332 






JNC TIMER_T0B 


047 0 


9 1 r D V V V« 


1 

1 393 






CMP 8X,ES_8ACK UP 1 


; 312 


0474 


721B 


1 394 

1333 


% 




JC HOV_1_?T ~ 


0476 


268 A 07 


1336 


M0V_2_ND i 


MOV AL,ES(CBX+ES_BACK UP 3 


: BX * 


0479 


2688870002 


1337 






MOV ES 1 1 BX*ES_BACK UP~I3,AL 




047E 


733C 


1338 






JNZ TIHER_T0B " 




0480 


26C7060002 


1359 






MOV WORD PTR ESrtES BACK UP 13, 


0A5A3H 


0487 


26C7060004 


1360 






MOV WORD PTR ES:CES BACK 1 UP~23, 


0 


048E 


E92B00 


1361 
1362 


1 




JMP TIMER_T0B 




0491 


83FB04 


1363 


MOV 1 ST: 


CMP BX,4 




0494 


7214 


1364 






JC MOV 1 INIT 




0496 


8 A 07 


1363 






MOV AL,CBX3 




0498 


2688870002 


1366 






MOV ES:tBX*ES_BACK_UP 13,AL 




0490 


2630060202 


1367 






XOR ES 1 1 ES_BACK_UP~1 +23 , AL 




0442 


2600060302 


1368 






ADD ES 1 1 E S_B ACK_UF~1 *33 , AL 





312 - 1023 
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SOUPCE LINE 



04A7 £91 200 

04AA 26C6870002 
0490 83FB00 
04B3 7307 
04B3 26C7060004 



048C 
04C0 
04C4 
04C6 
04C9 
04CB 
04CE 
04D0 
0402 



81E33FO0 

881E2807 

0208 

BE0003 

8800 

3DFFFF 

74t2 

FF08 

730E 



04D4 81 00 
04D6 880E6907 
04DA E80000 
04DD E80000 

04EO F9 
04ES C3 



04E2 F8 
04E3 C3 



04E4 
04E7 
04E8 
04EB 
04EC 
04EE 
04F1 
04 F4 
04F3 
04F8 
04FB 
04FC 
04FO 



BA66FF 
EO 

A92000 

re 

74 OF 
B80008 
BA62FF 
EF 

B801C0 

BA66FF 

EF 

F9 

C3 



1389 

1370 I 

1371 M0V_1_IHITi 
1372 

1373 
1374 
1373 l 

1376 TIMER.T08: 
1377 
1378 
1379 
1380 
1381 
1382 
1383 
1384 
1383 ] 
1386 
1387 
1388 
1389 
1390 
1391 
1392 
1393 
1394 
1393 

1396 T1MER_$LEEP 
1397 
1398 
1399 
1400 

1401 t 

1402 | «««»»«-»« 

1403 TIMER_CHKi 
1404 

1403 
1406 
1407 
1408 
1409 
1410 
1411 
1412 
1413 
1414 

1413 RETT 1 112: 

1416 

1417 

1418 

1419 

1420 

1421 

1422 

1423 

1424 

1423 



JMP TIHERJTOB 

MOV BYTE PTR ES : CBX+ES_BACK_UP_1 3 , 0 
CI1P BX,0 

JNZ TIMERJTOB ^« A « U 
HOV WORD PTR ES t EES_BACX_UP_2 J • 0A3A3H 

AND BX,3FH ' 
HOV CIC_BYTE3,BL 
ADD BL,BL 
HOV SI,TINE_TABLE 
HOV AX,CSIUBX3 
CMP AX# OFFFFH 
J2 TIHER_SLEEP 
DEC WORD PTR CSX3CBX1 
JHZ TIHER.SLEEP 



TIMER_ACTIVE» 
I 



I ************ 



HOV CL,TIMER_OUT_C0D£ 
HOV CKEY DATA3,CL 
CALL IC_DROP.DEVICE 
CALL CONV_TO_DROP 

STC 
RET 



CLC 
RET 



Ti«*r Ua Tuk»a*n*i 
<... Madada 
< — - Jik«n desuy* 



Titter Counter Check 
-SUBROUTINE FOR COUNT SEC« 



HOV 


OX, 0FF66H 


IN 


AX,DX 


TEST 


AX, 002 OH 


CLC 




JZ 


RETTIH2 


HOV 


AX,0800H 


MOV 


DX. 0FF62H 


OUT 


DX-AX 


MOV 


AX.1 I00000000000001B 


HOV 


DX.0FF66H 


OUT 


DX,AX 


STC 




RET 
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04FE 8B36I407 
0302 83FE0O 
05 05 7503 
05 07 E90I02 

050ft C706140700 
0510 BA4403 
0513 3C80 
0515 7333 
0317. 3C20 

0519 7303 
051B E98501 

051E 740ft 

0520 3C30 
0522 7403 
0324 E9E4 01 

0327 E9D6FA 

032ft 8*44 04 
032D A2290? 
0530 9A64 05 
0333 96268907 
0537 E80000 
033ft E80000 
053D E800O0 
0340 F9 

0541 C3 

0542 SB 

0543 03D8 
0545 8A44 03 

0548 53 

0549 C3 

034ft 2C80 



j ************* 
• ************* 
; #******••**•• 

J 

i 

FORWARD CMD CK: 



WDLC Forv»rd Command 



HEWLETT-PACKARD: 8086 AysenbUr 
SOURCE LINE 



1426 
1427 
1428 
1429 
1430 
1431 
1432 
1433 
1434 
1435 
1436 
1437 
1438 
1439 
1440 
1441 
1442 
1443 
1444 
1445 
1446 
1447 
• 1448 
f449 
1430 

1451 FORWARD COME: 
1452 
1453 
1454 
1455 
1456 
1457 
1458 
1459 
1460 
1461 
1462 

1463 ; 

1464 COLD_STARTi 
1463 i 

1466 FORCED KEYt 

1467 

1468 

1469 

1470 

1471 

1472 

1473 

1474 

1475 ; 

1476 FORWARD. JUMP t 
1477 

1478 
1479 
1480 
1481 | 
1482 



********* ********** 
******************* 
***•*»'••*******.***■ 



"*****•»»»**** 
************ i 



CCC_CMD_20_7Fi 



00 - IF Comnand 
20 - 7F Command 



MOV SI, EECHO_BACK FLAG J 

CWP $1,0 

4H2 FORUARD_COME 

JHP TX_CCC_N_RET 

MOV WORD PTR tECHO.BACK FLftC3,0 
MOV AL,t$t+3J 
CMP AL,80H 
JMC FORWARD CMDTBL 
CMP AL,20H " 
JNC CCC_CMD_20_7F 
JHP CCC_DROP_CHD 



J2 FORCED KEY 
CMP AL,30M 
JZ COLD START 
JMP TX_CCC_H_RET 

JMP RUN 

MOV AL,t$t+4J 
MOV CIC_BYTE3,AL 
MOV AH,tSI*5j 
MOV CKEY_DATA3,AH 
CALL IC_DROP_DEVICE 
CALL CONV_T0_DR0P 
CALL KEY.OPERATION 
STC 
RET 

POP 8X 
ADD BX,AX 
MOV AL,tSI+3J 
PUSH BX 
RET 



; SI "Data Buffer Address 

; +0 ECU H Address 

; ♦! L 

; *2 Rx Data Length 

l *3 Command 



Cold Start 



F0PWARD_CMDT8Ll SUB AL,80H 
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HEWLETT-PACKARD t 8086 As*t«bl*r 
SOURCE LINE 



054C 23FC00 
034F E8F0FF 



osr»2 

0333 
0336 
0339 
035A 
0330 
035E 
0361 
0362 
0363 
0366 
0369 
036A 
036D 
036E 
0371 
0372 
0373 
0376 
0379 
037A 
0370 
037E 
0381 
0382 
0383 
0386 
0389 
038A 
038D 
038E 
0591 
0392 
0393 
0396 
0399 
039A 
039D 
039E 
05A1 
03A2 
03A5 
03A6 
03A9 
03AA 
03AD 
03AE 
0381 
05B2 
0383 
03B6 
0389 
03BA 
03BD 



E97C00 
90 

£99600 
90 

E90000 
90 

E90000 
90 

E9A601 
90 

E9A201 
90 

E99E01 
90 

E99A01 
90 

E99601 
90 

E99201 
90 

E98E01 
90 

E98A01 
90 

£96601- 
90 

E98201 
90 

E97E01 
90 

E97A01 
90 

E97601 
90 

E97201 
90 

E96E01 
90 

E96A01 
90 

E96601 
90 

E96201 
90 

E93E01 
90 

E93A01 
90 

E95601 
90 

E93201 
90 

E94E01 
90 



1483 
1484 
1483 I 

1486 CCC_CHO_JMPTBLt 

1487 

1488 

1489 

1490 

1491 

1492 

1493 

1494 

1493 

1496 

1497 

1498 

1499 

1300 

1501 

1302 

1303 

1304 

1303 

1306 

1307 

1308 

1309 

1310 

1311 

1312 

1313 

1314 

1315 

1316 

1517 

1318 

1319 

1320 

1321 

1522 

1323 

1524 

1523 

1526 

1327 

1328 

1329 

1330 

1331 

1532 

1333 

1534 

1533 

1336 

1537 

1538 

1539 



A HO AX,0FCH 

CALL FORUARD_JUHP 

JHP SEHD_FUHC_MOD 
HOP 

JHP $EMD_RESPOHSE 
HOP 

JHP PAY_GROUP_1 
HOP 

JHP PAY_GR0UP_2 
HOP 

JHP TX_CCC__M_RET 
HOP 

JHP TX_CCC_H_RET 
HOP 

JHP TX_CCC_N_RET 
HOP 

JHP TX_CCC_H_RET 
HOP 

JHP TX_CCC_H_RET 
HOP " 

JHP TX_CCC_H_RET 
HOP 

JHP TX_CCC_H_RET 
HOP 

JHP TX_CCC_H_RET 
HOP 

JHP TX_CCC_H_RET 
HOP 

JHP TX_CCC_H_RET 
HOP 

JHP TX_CCC_H_RET 
HOP 

JHP TX_CCC_N_RET 
HOP 

JHP TX_CCC_N_RET 
HOP 

JHP TX_CCC_H_RET 
HOP 

JHP TX_CCC_H_RET 
HOP 

JHP TX_CCC_N_RET 
HOP 

JHP TX_CCC_H_RET 
HOP 

JHP TX_CCC_H_RET 
HOP 

JHP TX_CCC_H_RET 
HOP 

JHP TX_CCC_N_RET 
HOP 

JHP TX_CCC_H_RET 
HOP ~ 

JHP TX_CCC_H_RET 
HOP 

JHP TX_CCC_H_RET 
HOP 



, 8 OH 

I 84H 



88H 



; 8CH 

; 90H 



% 94H 




; 98H 




t 9CH 


- 


; A OH 


CI no 3 


i A4H 


CIno3 


: 08H 


CI no 3 


; ACH 


tlnoJ 


; BOH 


tlnol 


: 84H 


CIno) 


; B0H 


ClnoJ 


t BCH 


CIno I 


; COH 


CBenJ 


; C4H 


CB«nJ 


: C8H 


CBwO 


: CCH 


CB*nJ 


: OOH 




; 04 H 




; 08H 




; DCH 




; EOH 




; E4H 




t E3H 
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038E 


E94A01 


1340 




JflP TX_CCC_N_RET j ECH 




05C1 


90 


1341 




MOP " 




03C2 


E933O0 


1542 




JttP ECHO_BACK_CMD ; FOH 




05C5 


90 


154*3 




HOP ~ ~ 




05C6 


E9E300 


1344 




JNP FORCED TUNE ; F4H 





03C9 


90 


1343 




NOP 




03CA 


E95AO0 


1346 




JNP OISPLAY_NEMORY : F8H 


— - 


D3CD 


90 


1347 




NOP 




03CE 


E99300 


1348 




JttP ST0RE_rtEMOPY ; FCH 








1349 


; 










1330 












1351 


; 






03DI 


2403 


1552 


SEND_FUNC_MODt 


AND AL.3 


; 80-83 Command 


0503 


7407 


1533 




JZ S_F_H_SET 




03D3 


3C01 


1334 




CMP AL,1~ 




0307 


74 OD 


1553 




J2 S_F_H_CLR 




03D9 


E92F01 


1556 
1537 




JMP TX_CCC_H_RET 


; 82 - 83 Command 


05DC 


8A64 04 


1558 


j 

S_F_M_SET: 


MOV AH,tSl+43 


; 80 Command 


03DF 


88263008 . 


1339 




MOV tSEND_ENABLE3 , AH 




03E3 


E92301 


1360 




JNP TX_CCC_N_RET 








1361 


I 






03E6 


B400 


1362 


S_F_H_CLR : 


MOV AH,0 


t 81 Command 


03EB 


88263308 


f363 




NOV ISEND_INDEX3 , AH 




03EC 


E91C01 


1564 




JMP TX_CCC_N_RET 








1365 


; 






05EF 


8A263308 


1566 


SEND_RESPONSE: 


NOV AH,tSEWD_INDEX3 


; 84 - 87 Command 


05F3 


8OFC00 


1367 




CMP AH,0 




05F6 


74tF 


1368 




J2 NO_SEND 




05F8 


8A6403 


1569 


YES_SEND: 


NOV AH,CSI*33 




03FB 


88263408 


1570 




NOV C SEND_CMD RESP3,AH 




03FF 


2403 


1371 




AND AL,3 




0601 


A21607 


1572 




MOV CREVERS_CHANEL3,AL 




0604 


FE 063308 


1373 




INC BYTE PTR CSEND.INDEXS 




0608 


FE063308 


1374 




INC BYTE PTR [SEND INDEX} 




06 OC 


BE31 08 


1373 




MOV SI.SEHD.ADDRESS 




06 OF 


A1 0014 


1376 




MOV AX.tECU_ADDRESS3 




0612 


8904 


1377 




mov rsn,Ax 




0614 


E9D600 


1378 




JHP TX_CCC_RUN 








1379 


• 






0617 


E9F1 00 


1580 


NO.SEMD: 


JMP TX_CCC_N_RET 








1381 


; 










1382 












1383 








06 1 A 


24 03 


- 1384 


ECHO_BACK_CM>: 


AND AL,3 


; Command >» OF OH 


061C 


A2I607 


1585 




MOV CREVERS CHANEL 3 * AL 


; Reverse Channel Command 


061F 


Al 0014 


1586 


ECHO_BhCK_SURU : 


MOV AX,tECU_ADDRESS3 




0622 


8904 


1587 




MOV t SI 3. AX 




0624 


E9C6 00 


1588 




JMP TX_CCC_RUN 








1589 












1590 




Display Memory ********** 








1591 






0627 


8 BSC 03 


1592 


DISPL»Y_MENORYl 


NOV BX.tSH-53 ; 


<<< Display Memory >-> 


062A 


8A44 03 


1393 




MOV AL,CSI*33 




06 2D 


A20314 


1394 




MOV tTX_COHMAND3,AL 




0630 


8A44 04 


1393 




MOV AL,tSI*43 i SI 


ECU Address H 


0633 


BE 04 14 


1596 




MOV SI,TX BUFFER ; «*1 


ECU Address L 
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0636 
0639 
063D 
063F 
0641 
0643 
0644 
0643 
0647 
0649 
064C 



A202I4 

01FB0080 

7310 

8A27 

8024 

46 

43 

FEC8 
73F6 
BE00I4 
E99E00 



064F 81E3FF7F 
0633 268A27 
0696 8824 

0638 46 

0639 43 
063A FECB 
065C 73F3 
063E BEOOM 
0661 E98900 

0664 8B3C03 
0667 8A44 03 
066 A A20314 
066D 8A4404 

0670 A20214 
0673 81FB0080 
0677 73 OE 

0679 8A6407 
067C 8827 
067E 46 
067F 43 

0680 FEC8 
0682 73F3 
0684 E984 00 



0687 
068B 
068F 
0691 
0694 
0697 
069A 
069B 
069C 
069E 
06AO 



B1E3FF7F 

81FB0001 

7303 

E97700 

8A64 07 

268827 

46 

43 

FEC8 
73F4 
E96800 



06A3 33C602 
06A6 E80000 
06*9 E9SF00 



• SOUPCE LINE 

1397 
1398 
1399 

1600 TX_TRNS2: 
1601 
1602 
1603 
1604 
1603 
1606 
1607 

1608 i 

1609 DISP_MEM_3317( 

161 0 TX_TRNS3: 
161 t *~ 
1612 
I6S3 
1614 
1613 
1616 
1617 

1618 ; 

1619 STORE_ MEMORY : 
1620 
1621 
1622 
1623 
1624 
1623 
1626 

1627 ST_TRNSZ: 
1628 
1629 
1630 
1631 
1632 
1633 
1634 i 

1633 STOR MEM_3317t AND 

1636 " CMP 

1637 JMC 

1638 JMP 

1639 ST_TRNS3: MOV 
1 64 0 . MOV 

1641 INC 

1642 INC 

1643 DEC 

1644 JNZ 
1643 JMP 

1646 ; 

1647 ; 

1648 J 

1649 CCC_DRQP.CMD t 
1630 
1631 

1632 t 

1633 ; ************ 



MOV tTX_LENGTHl.AL 
CMP BX,8000H 
JHC DISP_MEM_3317 
MOV AH,CBX3 " 
MOV t$I3,AH 
INC SI 
INC BX 
DEC AL 
JNZ TX_TRNS2 
MOV S I , ECU_ADDRESS 
JMP TX_CCC_RUN 

AND BX* 7FFFH 
MOV AH.ES:EBX3 

MOV c$I3,ah 

INC SI 

INC BX 

DEC AL 

JNZ TX.TRNS3 

MOV SI,ECU_ADDRE5S 

JMP TX_CcO*UN 

MOV BX,tSI*33 

MOV AL, £51+33 

MOV CTX_COMMAND3,AL 

MOV AL,Tsi*43 

MOV CTX_LENGTH3,AL 
CMP BX,8600H 
JNC STOR_MEM_3317 
MOV AH,t3I+73 
MOV CBX3 , AH 
INC SI 
INC BX 
DEC AL 
JNZ ST_TRNS2 
JMP TX~CCC_N_RET 



BX # 7FFFH 

BX, 100H 

ST TRHS3 

TX~CCC_N_RET 

AM, fSI+73 

ES:CBX).ftH 

SI 

BX 

AL 

ST_ TRNS3 
TX_CCC_N_R£T 



j +2 
i +3 

; +4 
t *3 
; -6 



Rx Length 
Co»»»nd 

Tx Length 
Tx Address L 
Tx Address H 



Back Up Memory Display 



<« Store Memory >>> 



; SI — 

; *1 

; *2 

; *3 



♦3 
♦6 



ECU Address H 
ECU Address L 
Rx Length 
Co* »and 

St Length 
St Address L 
St Address N 



; Back Up Memory Display 
; Sokow* Interrupt Table 



CCC - — > Dat* Processor — - > Drop Processor 
ADD SI, 2 

CALL LOAD_TO_OROP 
JMP TX CCC_NJ?ET 



Forced Tuning 



— Nth Cor 



I 

i 
i 
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SOURCE LINE 



06AC 
06AF 
06B2 
06B3 
06B6 
06BB 
06BE 



8A4404 
A22807 
E8O000 
EBOOOO 
8A3C05 
80FB64 
7312 



06C0 E80000 
D6C3 E80000 
06C6 E80000 
06C9 EBOOOO 
06CC E80000 
06CF E93900 

06D2 E80000 
06D5 E933 00 



0609 BE 02 t 4 

06DB BB0207 

06DE C60441 

06E1 C6440100 

OSES 83C6 02 

06E8 B04 0 

06EA E952FF 



06ED A0»B07 
06FO 3C00 
06F2 7317 

06F4 8A4C02 
06F7 FECI 
06F9 FECI 
06FB 80F903 
06FE 7302 
0700 B103 
07 02 8 8 0E1807 
0706 E84TFB 
07 09 F9 
070A C3 



070B F8 
070C C3 



FORCED_OFF : 



t 



.1634 $ 
1633 FORCED TUHE 
1656 
1657 
1639 
1639 
1660 
1661 

1662 t 

1663 FORCED.ONt 
1664 

1665 
1666 
1667 
1668 
1669 ; 
1670 
1671 
1672 
1673 
1674 

1673 SPECIAL SPU_1 
1676 
1*677 
1678 
1679 
1680 
1681 
1682 ; 
1683 
1684 

1685 TX_CCC_RUNi 
1686 
1637 

1688 ; 

1689 TX RUN SUB» 
1690 
1691 
1692 
1693 
1694 

1693 TX_Y0SH1: 
1696 
1697 
1698 

1699 ; 

1700 ; 

1701 ; 

1702 TX CCC_N RET i 
1703 

1704 ; 

1703 i 
1706 i 
1707 
1708 
1709 
1710 



MOV AL,rSI+4) 
MOV tIC_BYTEJ*AL 
CALL IC_DROP DEVICE 
CALL CONV TO~DROP 

MOV BL.rsT^sT 

CMP BL,100 
JNC FORCED_OFF 

CALL BINDEC_LED 
CALL LED_VIEU_TBL 
CALL 5PU_LED_DISP 
CALL RUN_CONVERTER 
CALL UAKEARI_0E_ON 
JMP TX_CCC_H_RET 

CALL OP_SPU_OFF 
JMP TX_CCC_N_RET 



; SI ECU H Adtfrcsi 

; +1 L Address 

: *2 Tx Data Lendth 

; +3 Conaand EOH 

I +4 Converter- KO . 

; +3 Tuning Channel 



SPU to CCC Send 



MOV SI,TXJ.ENGTH 
MOV BX,INDEX_RX 1 
MOV BYTE PTP ts7j,65 
MOV BYTE PTR CSI+13,0 
ADD 31,2 
MOV AL,64 
JMP TX_TRNS2 

I 

; »Btf?89»S*lf!9 Send to CCC BffttB*B8B8BSSftSfiBBB8BB09»gaffa!lf»ffBB9B«» 

; 

MOV AL,tTX_BUSY_FLAG3 
CMP AL,0 
JNZ TX_CCC_N_RET 

MOV CL,CSI+23 
INC CL 
INC CL 
CMP CL.3 
JNC TX YOSHI 
MOV CL?3 

MOV tTX_BUSY_FLAC3,CL J lit SI — 
CALL HDLC_TX_START ; CCt CL ~ 

STC 
RET 



Start Addref 
Data Lengtn 



32) 
33 J 



CLC 
RET 
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D70D BAOOOt 

0710 EC 

0711 8AE0 
0713 BA02D1 

0716 EC 

0717 A30014 
071 A C3 



071B BE0003 
07IE DB0000 
0721 C600FF 
0724 43 
0723 81FB8000 
0729 75F6 
072B C3 



072C BE 00 06 
072F BB0000 
0732 26C60000 

0736 43 

0737 81FB0003 
073B 73F3 
073D C3 



073E 

07*1 

0744 

0743 

0748 

074B 

074E 

0730 

0733 

0737 

0739 

075C 

073F 



£80300 
E90000 
38 

A31C07 

BE8003 

BBO000 

8900 

83C302 

81FB8000 

73F3 

ES0300 

E90000 

38 



1711 
1712 
1713 
1714 
1713 
1716 
1717 
1718 
1719 
1720 
1721 
1722 
1723 
1724 
1723 
1726 
1727 
1728 
1729 
1730 
1731 
1732 
1733 
1734 
1735 
1736 
1737 
1738 
1739 
1740 
1741 
1742 
1743 
1744 
1743 
1746 
1747 
1748 
1749 
1730 
1731 
1732 
1733 
1734 
1753 
1756 
1737 
1738 
1739 
1760 
1761 
1762 
1763 
1764 
1763 
1766 
1767 



,************* 
. ************* 
t ************* 

i 

i ************ 

; 

ECU_ADRS_READ : 



Subroutine 



************-********■ , '*********** ,, "******* 
************************* 1 ***** 
************************* >5 * 



********** 
************** 



ECU Address Read Routine 

MOV OX , ECU_L_ADDRESS 
IM AL,DX 
MOV AH, AL 

MOV OX, ECU_H_ADDRESS 
IN PL, OX 

MOV [ECU_ADDRESS1,AX 
RET "~ 



1NIT_TIM_TBLi 
1NIT_TIW_J-P: 



, **»•»****•** 

INIT_EV_TinER: 
IHIT_EV_1 l 



; 

s ************ 

; 

INIT_JUHP_TBLi 
INIT_UA_DOKOt 

IHlT^JUMP.UPt 



BASE_UA_OOKO i 



; ftH - L . AL • H AddrcX 



Ti.er Table Initial!*. .**♦***—-—— 



MOV si,tihe_table 

MOV BX,0 

MOV BYTE PTR tSI3CBX3,0FFH 

IMC BX 

CHP BX, 128 

JH2 INIT_T1H_LP 

RET 



. i„ m »H-t ******»****************** 

Event Ti»er Table Initial l-e 



MOV SI,ES_EVEHT_TI«ER 
MOV BX.O 

HOV BYTE PTR ES » 1 31 J EBXJ , 0 
INC BX 

CHP BX, 128*6 
JN2 INIT_EV_1 
RET 



JUHP_AD0RE5S Table Initialize ***♦****"—*— 



CALL INIT_WAJ>0K0 

JMP OP_INITIAL 

POP AX ^ ^ 

MOV t!NIT_POlHT3,AX 

MOV Si, JUHP_ADORE5S 

MOV BX,0 

MOV ISX3tBXJ,AX 

ADO BX,2 

CMP BX,128 
JNZ INIT_JUnP_LP 
CALL BASE_WA_DOKO 
JMP BASE_ROUT I HE 
POP AX 
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SOURCE LINE 






076 0 


A3 1 A07 


1 768 




nov 


C B ASE_P 0 1 NT J , AX 


0763 


wo 


1 769 




RET 








1 • « V 


J 










I # f I 




BASIC.AUTHO Table Initially 




nr n n ft i 

DC U U V 1 


1 772 

1 771 


} 

INI I ni MW « nu I PL » 


nov 


SI,PC_FC_LIST 


n.7A7 

U r Or 


CD uvuu 


t 774 
1 1 ( S 




nov 


BX,0 


076A 


fc nnnn 
vO uvuu 


1< «g 


0UNKO I 


nov 


BYTE PTR tSI3CBXJ,0 


076D 


43 


1 776 




INC 


8X 


076E 


A A A « 


1 777 




enp 


BX,256 


0772 


75F6 


1 778 




MZ 


JUNKO 






1 # # 9 








0774 


DLO v U 1 


1 780 




nov 


SI,BASIC_AUTH0 


0777 


Dfifll Aft 
DD'M U U 


1 78 1 




nov 


BX, 1 


077A 


4#© v UJr 


1 782 




nov 


BYTE PTR CSI)tBX3,3FH 


n77i\ 




* 7M 




INC 


BX 


u r ft 


o^r BOH 


1 784 




enp 


BX»90 


Urol 


f 3r r 


f 70^ 

1 r d3 




JNZ 


JUN 


0783 




1 796 




RET 








1 787 


• 










1 788 




View Channel Table Initialize 






1 789 








0784 


DC I AAA 

Del POD 


1 790 


f UTT UTril TBI 


nov 


SI , VIEW CHANNEL 


0787 


BO A A A A 


1 791 




HOV 


BX,0 ; 


Or oA 


BHtJ 


* r 7Z 


TU1T If TTli 1 D • 


nov 


AH,BL 


078C 


FEC4 


1 793 




IHC 


AH 


Mr ot 




1 794 




OR AH,30H 


Ursi 




1 riro 




nov 


BYTE PTR tSIJCBXJ,30H 


0794 


odoDOd 


1 796 




nov 


BYTE PTR [SIU8X+8J,AH 


0797 


43 


1 797 




INC 


BX 


A7QA 




1 # JB 




enp 


BX,8 


079B 


73ED 


1 799 




JH2 


INIT.VIEW_LP 


0790 


C3 


1 800 




RET 








1 801 












1802 




EVENT Table MODE Initialize 






1 803 


1 






0i 9c 


BQ AAA/ 


1 8 04 


EVEN! PHIH CL I 


nov 


BX,ES_EVENT_TinER 


07A1 


26C70* FF0F 


1 90S 


CHIHARU: 


nov 


UORD PTR EsTtBXJ , 0FFFH 


07A6 


83C302 


1 806 




ADD 


BX,2 


07A9 


O i f~~ n A A A A 

8 1 F0OOO7 


1807 




enp 


BX,ES EVENT TIHER+128** 


07PD 


* «r c 


t 8 08 




JC CNIHARU 






4 O AQ 
• O U7 


i 






0 r Hr 


DC.00U7 


1810 




nov 


SI,EVE«T_N0_FREQ 


07B2 


B120 


1811 




nov 


CL,32 


07B4 


C7444001 00 


1812 


LP1 : 


nov 


UORD PTR tSl+32*23,1 


07B9 


83C602 


1813 




ADD 


SI ,2 


07BC 


FECI 


1814 




INC 


CL 


07BE 


80F93F 


1813 




CMP 


CL,63 


07C1 


75F1 


1816 




JNZ 


LP1 






1817 


; 






07C3 


8E0009 


1918 




nov 


SI,EV£NT_NO_FREQ 


07C6 


BB0002 


1819 




HOV 


bx,ch_no2preo 


07C9 


B140 


1820 




nov 


CL,64~ 


07CB 


6807 


1821 


LP2: 


nov 


AX,CBXJ 


07CD 


89848000 


1822 




nov 


CSI*64*23,AX 


07D1 


83C602 


1823 




ADD 


SI, 2 


07D4 


83C302 


1824 




ADD 


BX,2 



S4,S3,S2,S1 S0,C2,C1 



270 



01 67237 



HEWLETT-PACKARD. 8086 A*s«nbl«r 
SOURCE LINE 



07D7 FECI 


1823 




07D9 6 OF 960 


1826 




07DC 73ED 


1827 






1828 


l 


07DE C3 


1829 






1830 


i 




1831 


• ****** ****** 




1832 


J 


07DF BE2000 


1833 




07E2 BBOOOO 


1 834 




07E5 C7000000 


1833 


INI T_CODE_LP t 


07E9 63C302 


1836 




07EC 83FB10 


1837 




07EF 73F4 


1838 




07F1 C3 


1839 






1840 


; 




1841 


• ************ 




1842 


* 


07F2 C7063A0703 


1843 


FRE9.CALC t 


07F8 B9000O 


1844 




07FB 884000 


1843 




07FE 48 


1846 


CAL_STDA : 


07FF EB1S00 


1847 




0802 300000 


1848 




0805 7SF7 


1849 




0807 B9FF00 


1830 




080A B84000 


1831 




080© 48 


1832 


CAL_STDB : 


•OBOE E80600 


1833 




0811 3DOOO0 


1834 




OBI 4 75F7 


1833 




08*16 C3s 


1836 






1857 




0817 80E120 


1858 


FREQ_CAL: 


081 A 30 


1839 




08 IB 8BD0 


1860 




08 ID 734E 


1861 




081F 3DO0OO 


1862 


UP64_D t 


0822 743A 


1863 




0824 3D3F00 


1864 




0827 7433 


1863 




0829 3D0600 


1866 




082C 7333 


1867 




082E 3D 04 00 


1868 




0831 7333 


1869 




0833 BB4B01 


1870 




0836 F6263A07 


1871 


MULT It 


083A 03C3 


1872 




083C 80F900 


1873 


ADDER t 


083F 7400 


1874 






1873 




084 1 80E403 


1876 


ADDER_1 : 


0844 F8 


1877 




0843 DOC 4 


187B 




0847 D0C4 


1879 




0849 D0C4 


1880 




0B4B D0C4 


1881 





XNC CL 
CMP CL.128 
JNZ LP2 

RET 



** PC_CODE t PR_CODE Initial ix« **************** 

MOV SI.PCJCODE 
MOV BX,0 

MOV WORD PTR CSIHBX3,0 
ADD BX,2 
CMP BX,16 
JNZ INITJCODE.LP 
RET 

************ Converter Frequency Calculation *#•*****•*•*» 



MOV 


WORD PTR 


DS: CMUL_ADR3,MUL_NO 


MOV 


CX,0 


; A— CABLE 


MOV 


AX, 64 




DEC 


AX 




CALL 


FREQ_CAL 




CMP 


AX, 0 




JNZ 


CAL STDA 




MOV 


CX,0FFH 


;B -CABLE 


MOV 


AX, 64 




DEC 


AX 




CALL 


FREQ.COL 




CMP 


AX,0 




JNZ 


CAL_STDB 




RET 








CALCULATION 


SUBROUTINE—*"— 


AHD 


CL,00100000B 


PUSH 


AX 




MOV 


DX,AX 




JNZ 


UP64 


; B-CABLE «*»>UP64 


CMP 


AX, 0 




JE 


ZERO 




CMP 


AX. 63 




JE 


ZERO 




CMP 


AX, 6 




JNC 


CH6_62 


: CHANNELL APE FROM 


CMP 


AX, 4 




JNC 


CH4_3 


tCHANNELL ARE FROM 


MOV 


BX,331. 




MUX 


BYTE PTR DStCMUL_ADR3 


ADD 


AX.BX 


:( 


CMP 


CL,0 




JZ 


ADDER_1 




ADD 


DX,64 


|64 OR 63 ?????? 


AHD 


AH, 0000001 IB 


CLC 






ROL 


AH 




ROL 


AH 




ROL 


AH 




ROL 


AH 





6 TO 62 



4 TO 3 



CH_NO*3 
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LDCAttDM 


0BJ0CT COOt 


link soviet 


Line 




8840 


D0C4 


1882 


*0L 


*M 


084F 


B0C4 


1883 




PH 


8831 


ontt 


I88« 


cm 


MI.CL 


0833 


8B0002 


1883 


nov 


bx.cm NQ.ritce 


083* 


B8F2 


IQU 


itov 


St.DX 


0838 


0372 


1887 


ADD 


81. DX 


083A 


B9C§ 


1888 


nov 


CPXH8U.AX 


089C 


38 


1889 




AX 


0830 


C3 


1898 


BET 




883£ 


888008 


IBM ZEROi 


ROV 


OX. 8 


08CI 


EBD9 


1993 




ADDER 



i STIJPE ON I 8S 



0883 89370 f 
o»** EVDl 



08*9 8B4D0I 
086B CBC9 



0B6D 83C240 
0870 EBOD 



0972 BE0002 
Oar? B93I40 
0878 89 Bt BE 00 

997C 99M«0 
8877 89BC9200 

0983 898840 
0888 B98C9400 

098ft B9SC40 
088D B9BC9900 

089t B99340 
0894 B98C9C00 

0898 899940 
099B 898CA»00 

089F 999F4t 
08*2 898CA400 
08O6 C3 



08A7 8X2008 
0B*A ES0800 
OflOO 7313 
OBAT BC28D8 
0982 8A*«lt 
09B3 SCO I 
OBB7 74 OD 
OBB9 3C04 





J*»*n CH**»n«l Most* 

«OV «I,CH_H0_FRE0 
NOV CX.4031H 
MOV CSI*7t*2).CX 

MOV CX, 4006)1 

hov t«l*rw>.cx 

nOV CX.4Q98H 
WOV tSI*74«2I.CX 

KOV CX.408EH 

nov csi*r«»2J.cx 

ROV CX.4B91N 
ttOV CSt*78*2).CX 

BOV CX.4Q99M 
HOV CSI*00*2>.CX 

HOV CX.409FH 
ttOV t8!*92*21,CX 
PET 



Drop Precuiw Roopons* no Fhikfbotu 



t J»p*n 4 



t J*9«A 8 



; 4op*n 10 



ttOV Sl,F»OH_OBF OF 
CALL LOOD.FOOn C*0f 
JC ©RW_RESF_»»OP 
nOV SI.FRCM.QBF.BF 

\- 181*1 J 
CKP «L, I 

jz wror res* ot 



s Ot-oo Procvsvor fc*r« no OBP P«ta wo FROff.Oaf.BF nl utusu 



< «L > - C9*»M«4 



08BB 7 4 OB 
08BD 3C84 
08BF 7303 
08Ct E99F00 

08C4 F8 
08C5 C3 



08C6 EBFC 

08C8 8A44 02 
08CB A22C07 
08CE E80000 



08DI 
08D4 
08D7 
08DA 
08DC 
08DF 
08E1 
08E3 
08E7 



BE2008 

8A4C03 

80F900 

7466 

BF8000 

B700 

8A1E2C07 
03DB 

8121FEFF 



08EB 8A6C04 
08EE 80FD00 
08F1 7402 
08F3 EBCF 



08F3 
06F8 
08FB 
08FD 
0900 
0903 
0906 
0903 
09 OC 
09 OF 
091 1 
0913 
0916 
0919 
091 B 
091 D 
09IF 
0922 
0924 
0926 
0929 
092C 
092D 



8A3405 

80E204 

7431 

8A3405 

E80000 

80E280 

7411 

8A262607 

80E401 

7318 

0804 

E80000 

E91000 

8A24 

343F 

2004 

E80000 

22C4 

7403 

E80000 

E80000 

F8 

C3 
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SOURCE LIKE 



092E 8A3405 
0931 80E202 
0934 74 OA 



1939 
1940 
1941 
1942 
1943 
1944 
1943 
1946 
1947 
1948 
1949 
1930 
1931 
1932 
1953 
1934 
1933 
1936 
1957 
1938 
1939 
I960 
1961 
1962 
1963 
1964 
1963 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1983 
1986 
1987 
J 988 
1989 
1990 
1991 
1992 
1993 
1994 
1993 



DROP_RESP_NOP l 



JZ DROP_RESP_04 
CMP AL,84H 
JHZ DROP_RE5P_N0P 
JMP DR0P_RE$P_34 

CLC 
RET 



; Kev D»t» Hone > CY-0 



DROPJ*ESP_01 : 
DROF_RESP_04 i 



JMP DR0PJ»ESP_N0P 



>»«tSI J«t*l 3-»»«t*23-"*"""*" 

, rontpow. DETECT) 

■■•[SU*»t + l 3«C*2 3»""t*33 t*43"C+33« 



RESP_STATUSt 
RECEMT_OHj 

CONV_SM_l : 
CONV_SU_0i 

CONV_Stf_SET ; 

; 

KEY_DEPRESSi 



MOV AL,lSX+23 
MOV CID_BYTE3.AL 
CALL ID_DROP_C-EVICE 

110V SI,FROM_OBF_BF 
MOV CL,tSI*33 / 
CMP CL,0 ; 
JZ RESP_VLF_ERR 
MOV DI , VLF_ERROR_MAP 
MOV BH,0 
MOV BL, CID_ BYTEJ 
ADD BX,BX 

AND WORD PTR CDI3CBX3 . OFFFEH 

MOV CH,ESI*43 ; 

CMP CH,0 

JZ RESP_STATUS 

JMP DROP_RESP_HOP 



C 04 3 1 ID_BYTE3 C 023 C 003 CSTATUS3 
00 *.* 



02 00 ** 



MOV DL,CS1*33 J 

AND DL,4 ; 

42 KEY_DEPRESS : 

MOV DL7tSI + 33 ; 
CALL COHV_SW.BIT.AL I 

AND DL,80H I 

JZ CONV SU_0 ; 

mov ah, Tdrop.no J 

AND AH,1 
JNZ CONV_SU_SET 
OR CSIJ,AL 
CALL JUMP_ADRS_IM1I 
JMP CONV_Stt_SET 
MOV AH, CSX 3 
XOR AL.3FH 
AMD tSI3»AL 
CALL DROP_BIT_AL 
AND AL,AH 
JZ CONV_SW_SET 
CALL JUHP_ADRS_INIZ 
CALL JUMP.ADRS.INXT 
CLC 
RET 



MOV DL,ISI*53 ; 
AND DL,Z t 
J2 EL5E — STATUS 



C Status 3 
S * * + * P * ♦ 

* » 

- I 

SPU Recent Power ON 
I 

Converter Select SU 



; 10/19 HenkOU 1 > * 



Key Currently Depressed 
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HEWLETT-PACKARD i 8086 Assembler 
SOURCE LINE 



0936 B01C 
0938 028907 
0938 E80000 
093E F9 
093F C3 

0940 FS 

0941 C3 



0942 
0945 
0948 
094A 
094E 
0950 
0952 
0953 
0958 
093A 
095C 
095E 
0961 
0962 



E80000 
BE8000 
B700 

8A1E2C07 

0308 

8B00 

05 0200 

3501 00 

8900 

D0C8 

7303 

E80000 

F8 

C3 



0963 8A4C03 
0966 80F900 
0969 742D 

096B 8A64 02 
096E 88262C07 

0972 E80000 

0973 E80000 

0978 8A6C04 
097B 882E8907 

097F BE8000 
0982 B700 
0984 8A1E2C07 
0988 03DB 
098A 8120FEFF 

098E 80FDFF 
0991 7402 

0993 F9 

0994 C3 

0993 E80000 

0998 F8 

0999 C3 



1996 
1997 
1998 
1999 
2000 

2001 ELSE_3TATUSt 
2002 

2003 ; 

2004 RE$P_VLF_ERRi 
2005 

2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 

2016 VLF_ERR_RETi 
2017 

2 018 ; ■«*an>ao>sai 

2019 DROP RESP 84: 

2020 

2021 

2022 ; 
2023 
2024 

2023 ; 
2026 
2027 
2028 i 
2029 
2030 
2031 ; 
2032 
2033 
2034 
2033 
2036 
20X7 ; 
2038 
2039 
204 0 
2041 

2042 j 

2043 SENS.STATUS: 

2044 RESP_84_NPETt 
2043 

t 
I 
I 



MOV AL , KEY_PU$H_CODE 

nOV CKEY_DATA3,AL 

CALL DROP_TO COHV 

STC 

RET 

CLC 

RET 



CALL DROP_T0_CONV 

MOV SI,VLF ERROR MAP 

MOV BH,0 

MOV BL,CI0 BYTE! 

ADD BX,BX " 

MOV AX, CSI3CBX3 

ADO AX, 2 

XOR AX,1 

MOV CSI3CBX3,AX 

ROR AL 

JMC VLF.ERR RET 
CALL JUMP ADRS_1H1T 
CLC 
RET 

MOV CL,CSl+33 
CMP CL,0 
JZ RESP_84_NRET 



MOV AH,t$I+23 
MOV tID_BYTE3,AH 



SSCSBBBBBBBB8BBIBBBBBBS 

; C843C ID/DROP D 



< AH > • ID_8YTE 



COl 3CKEY3 



CALL IDJ>POP_DEVICE ; > C0NV.N0 , DROP HO , DEVICE NO 

CALL DROP_TO_CONV ~ ~ 

MOV CH,tSt+43 
MOV CKEY_DATA3,CH 

MOV SI,VLF_ERROR MAP 
MOV 6H,0 " 
HOV BL, C ID BYTE! 
ADD BX.BX 

AND UORD PTR CS13£6XJ, OFFFEH 



CMP CH.OFFH 
J2 SENS_STATOS 
STC 
RET 



Push Key Board > CY*i 



2046 
2047 
2046 
2049 
2050 
2051 
2032 



CALL SPU_STATUS_REQ ; OFFH > No Kev Stroke 

CLC 
RET 



GLOBAL 



SPECIAL_SPU_t 
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SOURCE CINE 



2053 


EXTRH 


2054 


EXTRH 


2055 


EXTRH 


2056 


EXTRH 


205? 


EXTRH 


2058 * 


EXTRH 


2059 


EXTRH 


2060 


EXTRH 


2061 


EXTRN 


2062 


EXTRH 


2063 


EXTRH 


2064 


EXTRH 


2065 


EXTRN 


2066 


EXTRH 


2067 


EXTRH 


2068 


EXTRH 


2069 


EXTRH 


2070 


EXTRN 


2071 


EXTRH 


2072 


EXTRH 


2073 


EXTRN 


2074 


EXTRN 


2075 


EXTRN 


2 076 


EXTRN 


2077 


EXTRN 


2078 


EXTRN 


2079 J 




2080 


EXTRN 


2081 


EXTRN 
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POWER_DET_CHD 
LOA£>_FROM_DPOP 
LOAD TO.DROP 

spu status_req 
id_Frop_device 
ic_ppop_devjce 
conv_sw_bit_al 
drop bit al 
spu relay off 

SPlTcLE«P_DISP 

event led.off 

dpop_Hap_set 

key operation 

cohv_to_drop 

drop to_conv 

bindec.led 

led.vieu.tbl 

spu_led_dxsp 

ruhIconverter 

wakearx_de_on 

op_spu_off 

opIihitial 

base.routihe 

jump adrs i nit 

jump.adrs.ihiz 

device_hap_set 

pay_group_$ 

PAY_GR0UP_2 
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8* 

• 02 
104 
1204 
11*3 

woe 

11*7 
1201 
1194 

tw 

1*09 

tat 

12*4 

141 

230 
231 
1160 

100 
103 
1931 
1*40 
1950 
201* 



1213 
120 
142 
•1 
97 
1364 
91 
1786 
16t 

1723 
232 
233 
2001 
IMI 
182 
I S3 
104 

te< 

«2 
1004 
123 



133 
914 



fYRftOL 
CTP1_I 

ct»l_i covin 

CT»t_2 

CT8L.2_C01WT 
0CVICE_MOP SET 
DCVICE^IIO ~ 
DEVICE~KO BIT 
DEV CLR 
DEV_|NIT LP 
D€v_h£xT~ 
DEV RCSP MT 
f>EV_Ju_0~ 

etv_Mcrt_33ir 

DOUM_F|_OC 
0»OP_OCCtB? 
0W.BIT ttL 
0»OP_C«0~BT 

DROP OATO PQPT 
WtDP_IHITJ.P 
DROP KAP SET 
PPOP~KO ~ 
0POP_KO BIT 
DROP ff ESPOUSE 
WOP.PESP.01 
D»0P_PESP_04 
DR0P~RESP~94 

ww»j*espIhop 
d»op_to_cowv 

DPP_H£XT 
Ptt 
DSIS 
D32 

CCMO_B4CK °<>*S 

ECHO.BOCIt^CKO 

tCH0_0*CK>tOC 

CCKO_BACK~SUPU 

€CU_ADDPESS 

ECU_A0*5_MEW 

ECU_Af>9S_PEAC 

ECU_H_ft&*>RESS 

£CU_L_ow>Pt« 

ELSE_*TATU9 

to: 

lS_»ftClt_UP 
CS_B»CK_UP_I 
KS_«OCK_'lP~a 
E*_EVEMT tTrTP 
EVEMT_CKA»*HEL 
EVEHT.DAT A CL 
EVEHT.ENflPLE 
EVENT KEV_CiX>E 
EVEKT_LED_OFF 
EVENT HO FPEO 
EXIT ~ ~ 



CP*>3S REr(PC»CE TOOLE 

pi »Fre*EMcr9 

a 443.777.901.03* 

O 444.779.799.033 
a 443.71«.r32 

« 434.40 3. tac.rsr 

E H23. 1227. 1229.1231.1231. 1233.2070 



I 193 

I 1*9. 1177. net , i iB9 
I1?3 

1346 
1399 



A 
A 

E 1993.2060 
A 

» 791 

A 491.029 

o iiio 

E 1223. 2*64 

A 1*96.* 976 
A 

A 1£64 

0 197? 

A 1939 

A 1942 

A 1«T?. 19*1. 1949. 19*7 

C 1999. 20*4. 2027. 2067 

A 11*1 

" !^l*. ,2 M*?*!«- ,a *- , 2 ; '- , «»59-MI.IT;.133.l34.tT5.l36.l3r. 



39 



143. U4. 143. 147 

A M. 83.94. 07. 0«.99. 90. '1.92.93.*. 93.94. 97.99. .00.^^ 

A 1342 

A 447.922, 1014. 1110.144*. 1431 
A 

fl K2. U?-l64.9»9.1004 r l3?6.13fl6.l4A*.i«i9.i73e 

A t2*S 

A 4*1,1 "9 

A 17i9 

A 17^3 

A 1993 
a 

a 133* 

A 49A.4»9. 133?. 1737. 1339. t^ i-vfr.lttO t»7l 

A 477.49?. |J3| . lj$Q t 137* 

A I3H». 1743. IA04. 1*07 

A 131*. 1341 

A 472 



W««.2043 
191 0. 191 9 
693.993.099 
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SYMBOL 


type 


PtrEttEHCES 


ra 


A200H 


A 


73.74.T3.7* 


239 


OCNC 


* 


343. 34*. 334. 3*2. 370.773.377,7* 1,339. 3*9- 








1 031 .* 947. 1048, 1092. «A34, 193*. 1002.* 093. 


319 


AC NO 


A 


323. 333- «39. 932 


1973 


ADDE* 


A 


|A-»3 


197* 




A 


l».*4 


100* 


OLOMO^rMECK 


a 




2»4 


ASC I t_A© 


A 




308 


ASC t 


a 




212 


ASClf.CL 


A 




31* 


ASC I I_C0 


A 




213 


asc t i.rc 


A 




297 


OSCII.CR 


a 




2*0 


ASCII rc 


A 




217 


ASC I l_MO 


A 




21* 


0SC!t_w 


A 




2*1 


ascn.rc 


a 




219 


•sci tjrr 


A 




209 


ASCU.SC 


A 




213 


ASCI J_.SE 


A 




tM 


AUTHO_r.EV_C90E 


A 




4U 


BACX_U*»_.C» * 


A 




304 


BOCK_0»»_C ► 2 


A 


3»9 


3*4 


back_vi»_e:<it 


A 


40^.4*3,310 


4*3 




a 


4.*> 


912 


Bacr^im^ MO'tt 


a 


•9C 


497 


BAtlt_W*»_VE$ 


A 




♦4 


BoSC_»>OIMt 


A 


l~*9 




BftSC.ttOUTINE 


f 


irvi.2e?3 


17*7 


Ba$C_iM»_t»O»:0 


a 


rr»s 


4* 


BAStCjHJTKO 


A 


■ 790 


34! 


»CM£. 


A 


930 . 738 . 3*6 . 394 . 389 


240 


BCMO 


A 




122 


BEW.EVEMT 


a 


137° 


33 


BIOS 




39 3* .37.30* 3*. 4.0, 6 1 .63. *4. 43.**. 27* 


9* 


BlHA*Y LET* 


A 






6lHO€C_LEI» 


E 


U43. 1**3.29*9 


1*4* 


CAL.STDA 


A 


104* 


1632 


CBC^STOB 


A 


1033 


143* 


CCC_Cltft_20_7» 


A 


143* 


1«9* 


ccc_cm>_jn*T&L 


A 




1*49 


CCC 0*0* e«t» 


A 


1437 


1999 


CH4 3 


a 


10*9 


1*193 




a 


ie*r 


190* 


CHANNEL.**"**;! 


A 


4ri 


1103 


CHIHaftU 


A 


1909 


73 


CH NO FftEQ 


a 


I8»*. 1893. 1906 


*** 


CLEdP_KEV_CO0E 


a 




14*4 


ctn.o_STftPT 


a 


14*1 


99 


COHV^HO 


a 


431 -iSa*. »229. IC30. 1232. ».*?J. 134* 


104 


r onv.no bit 


a 


1337 


1 »7 


conv_selc<; I 


A 


4?4.<33.436.43r 


1982 


conv.si* .a 


A 


1973 


1974 


tPHv_sy_» 


A 






CONV_W#~BIT_flL 


E 


1**2. »973. 2039 


19*9 


CWV_5V_SET 


A 


*9?9. i*0i . 1987 




roNv_To_o»t>p 


E 


I??4.I39?. 1471.1*39.29*+ 



*42.?33 B5*. 9*0. *01,*I3. 94*. IMT.I0C9 



277 



01 67237 



SYMBOL 



CROSS REFERENCE TABLE 
TYPE REFERENCES 



1 09 EXTRN_STAT A 

1466 FORCED KEY A 

1670 FORCED_0FF a 

1663 FORCE D_0N A 

1 655 FORCED_TUNE A 

1482 FORWARD_CH£>TBL 0 

1446 foruardIcud CK A 

1431 FDRUARD.COrtI A 

1476 F0RUARD_JUI1P A 

1 838 FREQ_CAL A 

1843 FREO_CALC A 

143 FROM OBF_BF A 

1141 HAJIME1 A 

1139 HAJIMEROYO A 

368 HDLC_TX_START A 

170 HISTORY~BUFFER A 

932 HON " A 

1 130 H0NBAN1 A 

127 HSB_LED a 

782 IBF_1ST A 
828 IBF ^2ND a 

783 IBF_£HPTY A 
790 IBF_EXIST A 
774 IBF_INTERRUPT ' A 
823 I BF_MEMO A 

38 IBF_OVER FLOW A 

©03 IBF_PACKET A 

640 IBFJIET A 

830 - IBF_SET A 

101 IC_ BYTE A 

- ^ICJWOP DEVICE E 

103 ID_BYTE A 

ID_DR0P_DEV1CE E 

169 1NDEX_hTsT0RY A 

B2 INDEX RX 1 A 

86 INDEX_RX~2 A 
83 INDEX_TX_1 A 

87 IWDEX~TX~2 a 
1773 INIT_AUTH0 TBL A 
1833 INIT_C0DE " A 
1833 INIT C0DE_LP A 
1747 INJT_EV_1 A 
1745 INIT_EV_TIMER A 
1761 INIT_JU«P_LP A 
1733 INIT_JUHP TBL A 

93 INIT.POINT A 

1737 IMIT_TIH LP A 

1733 lNIT_TinlTBL A 

1792 INIT_VIEU LP A 

1790 INIT_VIEW TBL A 

1757 INIT_WA_DOKO A 

235 INT10FST A 

236 INT30FST A 
234 INT_0FST A 

75 JUWP_ADDRESS A 

JUMP_ADRS_IMIT E 

JUMP_ADRS_rNIZ E 



1 144, 1130, J 133, 1 1 67, 11 70, 1 931 , 1 934, 1 934 



330,862,876 

1439 

1661 

1344 
1434 
1236 
1448 
1434 

1847, 1833 
470 
1141 

1143,1147 
331 
1696 

439,735,824 
1132,1156 



780 
783 
823 
799 

788,826,834 

1333, 1377, 1467, 1656 

1388, 1470,1657,2058 

1 164 . 1180, 1951 , 1960,2007,2024,2034 

1 165, 1333, 1952,2026,2037 

460,724,736,803,825 

427, 1675 

441 ,742,733 

423,776,796,831 

44 0 

463 

465 

1838 

1730 

47? 

1764 

313 

1738 

1740 

314 

1799 

464 

1755 

288 

292 

296 

1739 

1989,2013,2076 
1980, 1988,2077 
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CROSS PEFERENCE TABLE 



LINE* SYMBOL 



TYPE 



JUM 
JUNKO 

KEY_APPLICAT 
KEY~DATA 
KEY_DATA_STACK 
KEY~DEPRESS 
KEY_OPERAT I OH 
KEY_PUSH_CODE 
LED_VIEW_TBL 
L0AD_FR0M_DR0P 
L0AD_T0_DR0P 
LOY ~ 
LOZ 
LP1 
LP 2 

LSB.LED 
nAIN_LO0P 
«AIH_START 
MINUS KEY^ .CODE 
MOV 1_INIT . 
«0V_1_ST 
HQV_2_MD 
MSB_LED 
HULTI 
HUL_AOR 
(1UL_N0 
KY_ADRS 

my~aloha 
next_go_adps 
now event 

NOJSEND 
OBF_BF_BYTE 
OBF_BF_CHD 
QBF_BF_XD 
0BF_BF_N 
OBP_ INTERRUPT 
OBF_«EHO 
OBF_NE« 
OBF_PACKET 
OBF_RET 
0BF_RET_1 
ONE SEC.TIMEP 
ONOFF_KEY_CODE 
0P_1NITIAL 

opZspu_off 

PAGE_rtEH 
PACE.SU 
PAY GR0UP_1 
PAY~CR0UP_2 
61 PC_C0DE 
137 PC_FC_EXIST 
65 PC_FCJ-IST 
193 PLUS_KEY_CQDE 
1223 POLLINC.SES 
222 P0P_ALL 

P0UER_DET_CMt> 
13B POWER_FEED 



1782 
1773 
1271 
130 
160 
1993 

203 



873 
876 

1812 

1821 
123 

1236 
424 
197 

137t 

1363 

1356 
126 

1871 
108 
191 

1016 

1014 
76 
121 

1580 
11$ 
114 
115 
113 
679 
736 
755 y 
722 
759 
700 
131 
196 



175 
90 



A 
A 
A 
A 
A 
A 
E 
A 
E 
E 
E 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
E 
E 
A 
A 
E 
E 
A 
A 
A 
A 
A 
A 
E 
A 



REFERENCES 

1785 
1778 
1238 

1387,1469,1997,2030 

161 

1971 

1271,1472,2063 
1996 

1664,2069 

1142,1151,1168.1*32,2054 

1650,2053 

868 

871 ,875 

1816 

1827 

1272,1279 



1364 
1354 



1896,1899 
1843,1871 
1843 

1000, 1002 



1311 ,1331 
1568 

453,756 

114.115,116,117,446,688,689,690,735 

734 
740 

700,712,720 

703 

437 

1756,2074 

1670,2073 

450,733,822 

431,950,996,1020 

1490,2080 

1492.2081 

1833 

1773 

1216 

1140,1149,2053 
432 
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PFFFPFHCFS 

n. C r t r. C. r%** C 0 


202 


POWfcR_OFF_ i COPE 


A 




201 




A 




1 28 




A 




35 


PRQGRANVEPS I ON 


A 


503,51 7 


221 


PUSH_ALL 


A 




276 


BAH ^1 P 

RflH^ CLEAR 


A 




278 


RAW_CLEAR_LP 


A 


23 1 


1 972 


RECENT_0N 


A 




203 


R E C E H T_0N_C 0 DE 


A 




204 


RELEASE_C0DE 


A 




702 


RESP0NSE_2 


A 


694 


719 


PESP0N5E_CHK 


A 


697,699,709* 716 


745 


RESPONSE_TPNS 


A 


730 


71 1 


RE5PuNSE_VAL 


A 


7 07 


2044 


RESP__S4_^NKET 


A 


2021 


1969 


KtSP_oTMTU5 


A 


1966 


2004 


RES P_ V Lr _E R R 


A 


1 937 


1413 


RETT 1 112 


A 


14 07 


92 


REVERS__CHANEL 


A 


448,573, 1572, 1385 


252 


R'JH 


A 


1464 




RUN_ CONVERTER 


E 


1346, 1666,2071 


1 038* 


RX_CRC_ERR 


A 


993 


56 


RX_ CRC_ ERROR 


A 


1 038 , 1 039 


57 


KX_CnC_^QK_YO 


A 


AA-t AAK 

994 , 993 


990 


RX_I NTERRUPT 


A 




992 


RX_RCV 


A 




1 042 


RX_RECE3VE 


A 


992 


1 022 


RX — RET 


A 


1 004, 1 009, 1 04 0 


198 


S C A N_K E Y_C 0 [>E 


A 




39 


SCAN_riODE_FLAG 


A 


467 


3 


SEISAKU_DD 


A 


520 


6 


SEISAKU_Nrt 


A 


319 


8 


SEISAKU_ W 


A 


521 


7 


seisaku~yy 


A 


518 


148 


SEND_ADDRESS 


A 


149, 130, 151 , 1573 


150 


SEND_CND_RESP 


A 


1570 


151 


SEND_DATft._BUFF 


A 




147 


SEND_ENABLE 


A 


143, 133? 


1352 


S E MD_F UNC_H0 D 


A 


I486 


149 


SEND. INDEX 


A 


1363, 1566, 1373, 1374 


200 


SEND__KEY_CODE 


A 




224 


SEND_MAX 


A 




1566 


SEND^RESPONSE 


A 


1488 


2043 


SENS_STATU"S 


A 


203? 


361 


SETCOn 


£ 


747" 735 33« tfi^ 


1675 


SPECIAL_SPU_1 


A 


204? 




SPU CLEARED ISP 


E* 


1205.2062 


144 


SPU CtID eF 


A 






SPU_LED_DISP 


E 


1665,2070 




SPU.RELAY OFF 


E 


1204,2061 




SPU_STATUS_REQ 


E 


1166,20*13,2056 


177 


STACK END 


A 




178 


STACK_T0P 


A 




1619 


storeZkenory 


A 


1348 


1633 


ST0R_HEH 3517 


A 


1626 


1627 


ST_TRNS2 


A 


1632 


1639 


ST TRNS3 


A 


1637,1644 
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C»OSS REFERENCE TABLE 
TYPE REFERENCES 



tdtx 

199* 
lit 
937 
1191 
1499 
ICS 
1392 
192 
1999 
1379 
1991 
1349 
1297 
74 
79 
79 
134 

tw 

133 
1*4 
93 
1792 

IM9 
1*3 
192 
U99 
«69» 

'ft 

I99S 
1991 
19*2 
133 
90 
*4 
2019 
943 



19*9 

1092 



9_r_K_CL9 
».r H.9ET 
TWlPjr.CH 
TIBER 1.0TST 
TI*M_*CT!Vt 
TirtCR_CHK 
T1BER_C0UMTER 
TIHEt_OP€PAT 
TIHER.OUT.COOE 
TinCR SLEEP 
TIWR.T09 * 
TIHER.T0B2 
TltltR_TYPE_2 
TIHE»_VO 
TIHC.TABLE ^ 
TO CCC 



TWE9.C8L 
TWER Of 
TUNE«~02 
T*_ BUFFER 
TK.9lrtlV.FLAC 
TM.CCC.N.RET 

TX.CCC.RUN 
TX COHIWMO 
TX LENGTH 
nt.RUN.SlIB 
TK_TR*«2 
nt_T*M£9 
rt.UNORH 
TJt T9SMI 
UP 44 

UP.FLAC 

VtEW.CHANHEL 

VLF.ERROR.NOP 

VLF.ERR.RET 

WAIT 

IMtTI 

UAKEARI.OE.OM 

YtS.SEHO 

ZERO 



A 1333 

A 1933 

A 429,376,909, «09* 

A 304 

A 

A 1292 

* 300,730.819.1297,1301,134 

A 1237 

ft 139* 

A 1392,1394 

A 1392. 1 336, 13*1 . 1369, 1373 
A 

A 1303,1306,1312,1326,1329 

A t293 

A 1379,1733 

A 439 

A 426 



1396 

430.921,1109.1669.1693 

1449. 1462, M94, 1496. 1498 . 1300. 1 302. 1304, 1306. 1306, 1910.1912. 1914. 1916. 1919,1320, 1922. 1924. 1326. 1328. 1930 

1932.1334,1536,1338.1940.1336.1360,1364,1380.1633.1*38.1643,1491,1*68.1671,1667 » 

1579, 1999, 1607, 1617 

1994,1621 

1997,1624,1673 

1609,1*91 
1613 

1693 
1961 
1902 

1790 

1998.2003,2032 
2014 

994,393,996. 997 . 398, 999, 600, 601 , 633 
648 

1667,2072 
1863,1865 
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1 
2 
3 
4 

5 

6 
T 
8 
9 
10 
1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 



-8086* 
; 



SEISAIOJJ>Dt 
3E!SftKU_riMr 
$EISAKU_YYi 
SEISAKU__VVt 

***** 

***** 



EQU 02H 
EQU 12H 
EQU 53H 

EQU 2 

<<< Application 



Version No. 



>.>> 



Bv M.TAMAKA 



***** 
***** 



Function 
< 1 > 



***** 
***** 



***** 
***** 



C2> 
<3> 



SFU Key Control 

6 Drop / 4 SPU < 2nd Subscriber > 

Raa 6>ck up 

Hardware Check* 

0*f Event Conv . SU , Device No. <3 Degit) 

Off Send R«vr«*t Data Send 

Event Event LED On 



***** 



«< Bug Ltit >>> 



***** 
***** 
***** 

***** <1> 2< 2nd Sub. de Converter On/Off g» okasnii 

***** 

***** 

***** 

***** 

;*Sf *********************** $*J********S***I***** ******************** 



BIAS: 



PROGRAM VERS ION i 
RX_CRC_ERROR I 
RX~CRC OKJfOt 
IBF_OVER_FLOU i 
SCAN_MODE_FLAGt 
VIEW CHANNEL ( 
PC.CODEi 
EVENT CHANNEL 



EQU 


O0OOH 








EQU 


BIAS 




DS 


4 


EQU 


81AS+4 


t 


DS 


4 


EQU 


BIAS+8 


; 


DS 


4 


EQU 


BIAS+12 


; 


DS 


2 


EQU 


BIAS+M 




DS 


1 


EQU 


B1AS+16 


; 


DS 


8*2 


EQU 


BIAS+32 


; 


DS 


8*2 


EQU 


BIAS+48 


* 


DS 


8 


EQU 


BIAS+S6 









282 



01 67237 



HEMLET7 -PACKARD: 3086 As**ifcblcr 



SOURCE LINE 

38 VLF_ERROR_flAP t 

39 PC_FC_LISTt 
60 BASIC.AUTHOt 
61 

62 
63 
64 
63 | 

66 A200HI 

67 CH_NO_FREQ 

68 T I HE_T ABLE t 

69 JUMP_ADDRESSt 

70 NEXT_GO_ADRS : 

71 ; 

72 TO_DROP: 

73 TO^CCCi 

74 j 

73 DS2 : 

76 INDEX_RX_lt 

77 INDEX_TX_1 : 

78 CTPL_1 : 

79 CTRL_1_COUNTi 

80 INDEX_RX_2: 

81 INDEX_TX_2: 

82 CTRL_2: 

83 CTRL_2_COUNT r 

84 PACE SUi 

83 ECH0IbaCK_FLAC : 

86 REVERS_CHAMEL i 

87 TX_BUSY_FLAG: 

88 BASE.POINTi 

89 INIT_POINTi 

90 BINARY.LEDt 

91 ECHO_BACK_ADRS: 
92 

93 CONV.NO : 

94 DROP_NO: 
93 1C_BVTE: 

96 DEVICE.NO: 

97 ID.BYTE: 

98 C0NV_N0_BITi 

99 DR0P~N0_BIT: 
100 DEVICE_N0_B1T: 
101 

t02 HUL_ADR 

103 EXTRN.STAT 

104 TEMP_R_CM 
103 

106 J 

107 0BF_BF_Nt 

108 OBF_BF_CHDi 

109 0BF~BF_lDi 

110 OBF_BF_BYTEi 

111 CONV_SELECT: 
112 

113 ; 

114 DS1 t 



EQU BIAS+128 
EQU BIAS* 236 
EQU BIAS+236+128 
I 81AS+S12 



EQU 200H 
EQU A200H 
EQU A2QOH+10QH 
EQU A200H+I80H 
EQU A200H+200H 

480H 

EQU 0300H 
EQU 0600H 



EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EOU 
EQU 



070 OH 

DS2+2*1 

DS2+2+2 

DS2+2-3 

DS2+2*4 

DS2+2*3 

PS2+2+6 

DS2+2*7 

DS2+2*8 

DS2+2*9 

DS2+2*1 0 

DS2*2*1 1 

DS2+2*12 

DS2+2*13 

052+2*14 

DS2+2*13 

DS2*2*16 



EQU DS2+2-M8 
EQU 082+2*19 
EQU DS2+2*20 
EOU DS2+2*21 
EQU DS2+2*22 
EQU DS2+2*23 
EQU DS2*2*24 
EQU DS2*2*23 

EQU DS2+2*29 
EQU DS2*2*30 
EQU DS2+2*31 

74 OH 
EQU DS2*2*32 
EQU 0BF_BF_ N+1 
EQU OBF BF_N+2 
EQU 0BF_BF_N*3 
EQU 0BF_BF_N*16 



EQU 078 OH 



j PS 128 
; OS 128 
; DS 128 



j DS 236 

; 8*8*2 

; 8*8*2 

; 64*2 



FREQUENCY TABLE START FROM HERE 



DS 2 
DS 2 
DS 2 



0000 0000 



STORE 03 



DS 8 
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HEWLETT-PmCKARDi 8086 Arscabltr 



SOUPCE LINE 



115 

116 

117 

1 18 

119 

120 

121 

122 

123 

124 

123 

126 

12? 

123 

129 

130 

131 

132 

133 

134 

133 

136 

137 

138 

139 

140 

141 

142 

143 

144 

143 

146 

147 

148 

149 

130 

131 

132 

133 

154 

133 

136 

157 

158 

139 

160 

161 

162 

163 

164 

165 

166 

167 

168 

169 

170 

171 



HOU EVENT i 
BEFOR_EVENT: 
EVENT_ENABLE : 

LSB.LED x 
HSBJ-ED t 
HSB J-ED : 
PPVJ-ED: 

KEY_DATfii 
ONE_SEC_TIHERt 
TUNER_ D1 t 
TUNER_P2 : 
TUNEP_C8L * 
UP_FLAG : 
DGUN_FLAC i 
PC_FC_£XJSTt 
POWER FEED: 



DS16: 

DR0P_CHD BF: 
SPU_CriD_BF : 
FR0H_O8F_SF : 

SEND_EHABLE r 

SEND_ADDRESS: 

SEND_INDEX: 

SEND_CHD_RESP: 

SEND_DATA_8UFFr 



EQU D31 
EQU DSl+t 
EQU OS 14-2 

EQU DS1-M 
EQU DS1+3 
EQU DS1+6 
EQU DS1+7 

EQU DS1+9 
EQU DSl+10 
EQU DS1-M 1 
EQU DS1+12 
EQU DSl+13 
EQU DS1+14 
EQU DSl+15 
EQU DS1+16 
EQU DS1+17 



EQU 80 OH 
EQU DS16 
EQU DS16+16+I 
EQU DS 16+ 16*2 



DS 16 
DS 16 
DS 16 



EQU DS16+16*3 
EQU SEND^ENABLE+I 
EQU SEND w ADDRESS+2 
EQU SENp"aD0RESS*3 
EQU SEH0IaDDPESS+4 



OS 
DS 
DS 
DS 



EVENT_NO_FREQ: EQU 900H 



HELP : 

% 

I 



EQU OAOOH 



KEV_&ATA_STACK 
ECU_mDDPESS: 
TX_LENGTH: 
TX_COMMAND : 
TX^BUFFEP' 



I 

TlMER.COUNTERt 
INDEX_HISTORYi 
HISTORY BUFFER: 



EQU 100 OH 

EQU KEY_DaTa STACK+1 6*64 
EQU ECU_ADDRESS+2 
EQU ECU_A0DPESS+3 
EQU ECu"ftOC'RESS+4 



EQU 200QH-4 
EQU 2000H-2 
EQU 2000H 



DS 123 



DS 236 



DS 16*64^1 ($24 
DS 2 
DS 1 
DS 1 
DS 236 



PAGEJ1EM: 
ST6CK_ENDi 



EQU 3000H 
EQU 39FFH 
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9086 A*s«t»bl*r 



SOURCE LINE 



172 
173 
174 
173 
176 
177 
178 
179 
180 
181 
162 
183 



STACK_TOP: 



ECU 4 00 OH 



j ************ 



BOCK_UP RAH Ai 



ES_BACK_UP i 
ES_BACK_UP_1 i 
ES_BACK__UP_2i 



EQU 0 
EOU 20 OH 
EQU 4 0 OH 



; OS S12 
; OS 312 
; OS 312 



ES_EVENTJMHERt 



EOU 60 OH 



i OS 128*6 



•»«****«■*»**»******* ***** 



184 j 

183 HUL_.NO EQU 3 

186 TIHER_OUT_CODE: EQU 0 

187 PLUS_KEY_CODEi EQU I OH 

188 EVENT KEY CODEi EQU I1H 

189 AUTHO~KEY__CODEi EQU 12H 

190 ONOFF_KEY_CODE t EQU 13H 

191 HINUS_KEY CODE: EOU 14H 

192 SCAN_KEY_CODEi EQU 13H 

193 CLEAR KEY_CODEi EOU 16H 

194 SEND_KEY_CODE* EQU 17H 
'l93 POUER_ON_CODE : EQU 18H 

196 P0WEP~OFF_CODE : EQU 19H 

197 RECENT_ON_C0DE i EQU 1 AH 

198 RELEA5E.C0DE : EQU 1BH 

199 KEY PUSH_CODE: EQU 1CH 

200 t 

201 ASCHNER: EQU 4372H 

202 ASCII.AU: EQU 4133H 

203 ASClCsC* EQU 3343H 

204 ASCII FC: EOU 4643H 

205 ASCII.PC: EOU 3043H 

206 ASCII.CL: EOU 434CH 

207 ASCII_SE: EOU 3343H 

208 ASCII AD: EOU 4164H 

209 ASCII.DE: * EOU 6443H 

210 ASCII NU: EOU 0D49CH 

211 ASCII__N0: EOU 004DCH 

212 ASCM~CO: EOU 43DCH 

213 ASCII_>Rt EOU 3072H 

214 : 

213 PUSH ALL: EOU 6 OH 

216 POP ALL: EQU 61 H 
2>7 ; 

218 SEND MAXr EQU 64*2 

219 ; 

220 t 

221 ; ************ I/O Port *************. 

222 J 

223 ; 

224 DROP__CKD_PORT i EQU 082H 
223 DROP_DATA_PORTi EOU 08 OH 

226 ECU__H_ ADDRESS : EOU 01 02H 

227 ECU_L_ADDRESS : EQU 01 OOH 

228 I NT__OFST EOU OA 0H+< 3*4 > 
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HEWLETT-PACKARD: 3086 *si*«bl*r 
SOURCE LI HE 



1 000 8E3003 

1 003 B700 

1003 8A1E2C07 

1009 02DB 

I00B 8B0EIC07 

tOOF 8908 

1011 C3 



1012 BE8003 

1013 B700 
1017 8A1E2807 
101B 02DB 
10tD 8BDE1C07 
1021 8908 
1023 C3 



1024 BE8003 
1027 B700 

1029 8AIE2C07 
102D 80F30I 

1030 02DB 
1032 8B0EfC07 
1036 8908 
1038 C3 



1039 
1 03A 
I03D 
I03F 
1041 
1 043 
1048 
I04C 
1030 
1 033 
1037 
1038 
1039 
I03D 
1061 
I 063 
1069 



36 

E84E0O 

2204 

7418 

SA262807 

80E4FE 

88262C07 

8A262407 

80E406 

88262607 

3E 

C3 

8A262807 
88262C07 
9*26240? 
88262607 
3E 



229 
230 
231 
232 
233 
234 
233 
236 
237 
238 
239 
240 

*«■ 

242 

243 

244 

243 

246 

247 

248 

249 

230 

231 

232 

233 

234 

233 

236 

237 

238 

239 

260 

261 

262 

263 

264 

263 

266 

267 

268 

269 

270 

271 

272 

273 

274 

273 

276 

277 

278 

27? 

280 

231 

282 

283 

264 

283 



IMTIOFST 

IMT30FST 

T1MEPI_0FST 

ftCHO 

ACHC 

BCHD 

BCHC 



JUMP_AC»PS_INIT: 



1 

j 

JUMP »t>PS I MIT: 



CONVjTO_DROPt 



EQU 

ecu 

EQU 
EQU 
EQU 
EQU 
EQU 



ORG 1 OOOH 



00 
04 



06 



jyMP_ADPS_.lNIC: 



HIROKO: 



HOV S I , JUHP_Afr'PES r 

nov bh.o 

HOV PL.CICf_B-.TEJ 

ADD BL#BL 

»OV GX.CIMIT_POIt4T) 

nov C5I3Cb:o c:: 
RET 



MOV si, .JUnP_KC*pRESS 
MOV BH,0 ~ 
MOV 6L,riC_BVTE3 
ADD BL, 8L 

HOV CX,tIMIT POINT! 
HOV C3t)tBXj7c:< 
PET 



HOV SI, JUrtF_«DC PESS 

HOV BH,0 

MOV BL.CID.BVTE3 

XOR BL,1 

ADD BL, BL 

HOV CX. C IH2T_FOINT3 
HOV CSMtB:C3.CX 
PET 

Converter Drop 

PUSH SI 

CALL COm_*W BIT mL 

AND AL.CSJJ " - 

02 HIROKO 

HOV *H, CIC_BVTE3 

AND AH, OF EH 

MOV riD_BYTEJ.MH 

HOV AH.CCQHV_H03 

AND AH.06H 

HOV CDPOP HO 3 » AH 

POP SI ~ 

RET 

HOV AH,CIC_PYTE3 
HOV EID_8YTE3.AH 
MOV AH.7C0NV_M0] 
MOV CDROP_NoT,AH 
POP SI 
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HEWLETT-PACKARD I 6086 A*s«abl«r 
SOURCE LINE 



106A C3 



106B 
1 06C 
106F 
1071 
1073 
1 075 
1 079 
1 07B 
107F 
1 063 
1 083 
1 089 
108* 



36 

E81C00 
2204 
7402 
8001 

8A262C07 
OAEO 

88262807 
8*262607 
OAEO 

88262407 

3E 

C3 



1 08B BE3007 
108E 8900 
1090 8A0E2607 
1094 03F1 
1096 E88503 
1099 C3 

109A 30 
1D9B 31 
109C 36 
109D EBEBFF 
10*0 2204 
fOflZ 5E 
1 0A3 39/ 
10A4 38 
10A3 C3 



10O6 50 
10A7 51 
10A8 8A262C07 
1 OOC 8AC4 
10AE 80E407 
1081 88262607 
1085 B103 
S0B7 D2C8 
10B9 2407 
10BB A22A07 

108E E91800 



10C1 30 
10C2 31 
10C3 8A262807 
10C7 8AC4 
10C9 80E4 07 



286 

287 I 

288 J 

289 DR0P_TO_CONV: 
290 

291 
292 
293 

294 HIROYOi 

295 

296 

297 

298 

299 

300 

301 

302 ; 

303 J 

304 COHV_SW_BIT_AL: 
303 

306 
307 
308 
'309 

310 I 

311 CON¥_SU_FLAG : 
312 

313 
314 
313 
316 
317 
318 
319 

320 i 

321 ; 

322 ; 

323 1D.DR0P.0EVICE: 
324 

323 

326 

327 

328 

329 

330 

331 

332 

333 : 

334 

333 ; 

33 6 , 

337 ; 

338 IC_DROP_DEVICE 
339 

340 
341 
342 



RET 



PUSH SI 

CALL CONV_SW_BIT_AL 
AND AL,CSI3 
J2 HIROYO 
MOV AL,1 

MOV AH, t ID_BYTE3 
OR AH,AL 

MOV UC_BYTE3,AH 
nOV AH,tDROP_"03 
OR AH, AL 

MOV IC0NV_N03,AH 

POP SI 

RET 



MOV SI,COHV_SELECT 
nov ch,o 

MOV CL,CDROP_N03 
ADD SI,CX 

CALL DEVICE_BIT_AL 
RET 

PUSH AX 
PUSH CX 
PUSH SI 

CALL CONV_SU_BIT_AL 

AND AL,t$I3 

POP SI 

POP CX 

POP AX 

RET 



ID.BYTE > DPOP^NO , DEVICE_NO 



PUSH AX 
PUSH CX 

MOV AH,tID_BYTE3 
MOV AL . AH ' 
AND AH. 7 

MOV CDP.OP_H03.AH 
MOV -CL . 3 
ROR AL, CL 
AHD AL * 7 

MOV IDEVICE_M03,AL 



A4 A3 A2 A1 
- - - A4 
0 0 0 A4 



PO D2 Dl DO 
A3 A2 A1 AO 
A3 A2 At AO 



JMP MAKE_DATA 

!C_BYTE : > C0HV_NO , DEVICE.WO 

PUSH AX 
PUSH CX 

MOV AH,CIC_BYTE3 
MOV AL # AH 
AHD AH, 7 
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SOUPCE LINE 



10CC 88262407 

10D0 BI03 

10D2 D2C8 

10D4 2407 

1 0D6 A22A07 

I0D9 BOO! 
10DB 8ADE24 07 
10DF D2C0 
I0E1 A22E07 



343 
344 
343 
346 
347 

348 ; 

349 MAKE DATA t 
350 

331 
332 



MOV CC0NV_N03,AH 
MOV CL>3 
PGR AL,CL 
AND AL,7 

MOV CDEV1 CE_H03 . AL 
MOV AL* 1 

MOV CL,CCONV_N03 
ROL AL,CL 

MOV EC0NV_NO_BIT3,AL 



A4 A3 A2 A I 
- - - A4 

0 0 0 A4 



AO 02 0! DO 
A3 A2 At AO 
A3 A£ nl AO 





353 






I0E4 BOOS 


354 




MOV AL, 1 


10E6 8A0E2607 


355 




MOV CL,CDR0P_N03 


1 OEA D2C0 


356 




ROL AL, CL 


10EC A23007 


357 
358 


t 


MOV CDR0P_N0_BIT3,AL 


10EF B001 


359 




MOV AL, 1 


tOFI 8A0E2A07 


360 




MOV CL,CDEVICE_N03 


10F5 D2C0 


361 




ROL AL,CL 


10F7 A23207 


362 
363 


J 


MOV CDEVICE_N0_BXT3,AL 


10FA 59 


364 




POP CX 


tOFB SB 


365 




POP AX 


10FC C3 


'366 
367 


; 


RET 




368 








369 


; 




10FD A00607 


370 


TO_DPOP_SPACEs 


MOV AL, tCTRL_1 3 


1100 3C28 


371 




CMP AL , 40 


1102 F3 


372 




CMC 


1103 C3 


373 




RET 


✓ 


374 
375 
376 


; 










1104 3C30 


377 


KAZUKO : 


CMP AL.30H 


t 1 06 7203 


378 




JC KAZUKO_RET 


1108 3C3A 


379 




CMP AL , 3AH 


11 OA F3 


380 




CMC 


1 1 OB C3 


381 
382 


KAZUKO.RET i 


RET 




383 




TO_DROP Buff*r ni ir«ru * + 




384 






HOC E8EEFF 


385 


LOAD_T0_DR0P: 


CALL TO DROP_SPACE ; Korenara Anrtnne hiiiiii* 


11 OF 721 F 


386 
387 




JC IBF_OVP 


Hit 8B1E0207 


388 




MOV BX.tINDEX_RX_U 


1115 8A0C 


389 




MOV CL,IS13 


1117 FECI 


390 




INC CL 


1119 8A24 


391 


LD1 : 


MOV AH.ISIJ 


11 IB 8827 


392 




MOV CBX3 . AH 


11 ID FEC3 


393 




INC BL 


11 IF 46 


394 




2NC SI 


1120 FEC9 


395 




DEC CL 


1122 75F5 


396 




JNZ LD1 


1124 FE060607 


397 




IHC BYTE PTR tCTPL.13 


1128 89IE0207 


398 




mov cindex_r:;_i3,bx 


112C E84705 


399 




CALL IBF_UNMASK 
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SOURCE LINE 



112F C3 

t'130 FF060COO 

1 1 34 C3 



1133 
1 138 
1 13A 
113C 
t!40 
1 142 
1 144 
1146 
1 148 
I MA 
1 148 
1 140 
1 14F 
1 153 
1 137 
1 138 



A0OEO7 

3C01 

72F3 

8B1E0C07 

8A0F 

FECI 

8rt£7 

8824 

FEC3 

46 

FEC9 
73F5 

FE0E0E07 

891E0C07 

F8 

C3 



1139 BE0008 
I ISC C60403 
11 3F C644 010? 
1163 C6440210 
1167 C644 0332 
116B C6440434 
11 6F C64405F0 
1173 E896FF 
1176 C3 



1177 BE0008 
117A C60401 
1170 C644010! 
1181 EB88FF 
1184 C3 



1183 8E0008 
1188 C60402 
M8B C6440103 
I18F A02407 
1192 2407 
1194 884402 
1197 EB72FF 

119A A02E07 
M9D 343F 
119F 20068007 
11 A3 C3 



RETPM: 
JBF_0VR : 



* ************ T0_CCC Buffer l*ar» toridasu 

HOV AL,CCTRL_23 
CMP AL.1 
JC RETRH 

MOV BX,CIND£X_TX_23 
flOV CL, CBX3 
INC CL 
MOV AH « EBX3 
nov [SI 3 .AH 
INC BL 
INC St 
DEC CL 
JNZ LD2 

DEC BYTE PTR CCTRL_23 
NOV UNDEX_JX_23.BX 
CLC 
RET 



LD2 1 



400 
401 
4 02 
4 03 
4 04 
403 ; 

4 06 LOAD_FROH_DROP i 
4 07 
408 
409 
41 0 
411 
412 
413 
414 
415 
416 
417 
418 
419 
420 
421 

422 ; 

423 ; *•*-**•***< 

424 ; 

425 PP0P_I1AP_SET 
426 
427 
428 
429 
430 
431 
432 
433 

434 ; 

435 ; ********** 
436 
437 
438 

- 439 
44 0 
441 

442 ; 

443 ; ************ 

444 ; 

443 CONV_PJJFF_CMD 

446 

447 

448 

449 

430 

431 

452 1 

453 

434 

455 

436 



RET 

INC UORD PTR tI8F_0VER_FLOU3 
RET 



DROP HAP Set 



MOV SI,DROP_CHt>_BF 
MOV BYTE PTP £ SI 3*3 
MOV BYTE PTR 131*13,7 
MOV BYTE PTP CSI+23.10H 
MOV BYTE PTR tSI*33,32H 
MOV BYTE PTP tSI*4l,54H 
HOV BYTE PTP CSI+53 * OF OH 
CALL L0AD_TO_DROP 
RET 



POWER. DET_CMD : 



Power Detect Coawand *«****»•• 

MOV SI,DPOP_CMD_BF 
HOV BYTE PTP C$1 1,1 
MOV BYTE PTR CSI+1J.1 
CALL L0ADJT0_DP0P 
RET 

Subscriber Power OFF Control 

HOV SI,DROP_CHD_BF 
HOV BYTE PTR ISI3,2 
HOV BYTE PTR CSI+13,3 
MOV AL,CCONV_N03 
AND AL,7 

HOV BYTE PTR tSI*23,AL 
CALL LOAD_TO_DROP 

HOV AL,tCONV_NOJ3IT3 

XOR AL,3FH 

AND C NOU_E VENT 3 , AL 

RET 
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SOURCE LIME 



457 ; 

438 ; 

439 s 

11 A4 BE0009 460 CONV P ON CMD l 

11*7 C60402 461 " 

MAA C6440I0S 462 

11 RE A08D07 463 

11B1 884402 464 

I1D4 E835FF 463 

11 B? C3 466 

467 i 
460 j 
; 



************ Subscriber Power ON Control 



MOV SI,DROP_CMD BF 
ttOV BYTE PTR tsT3,2 
KOV BYTE PTR tSl*l 3 ,3 
MOV AL,tTUNER_CBL3 
NOV BYTE PTR [3l42J,AL 
CALL LOAD TO DROP 
RET 



• 




469 


1 IBB 


C3 


470 


1 1B9 


BE0008 


471 


1 1BC 


C60402 


472 


1 1BF 


C64401 06 


473 


1 1C3 


A08D07 


474 


f 1C6 


247F 


475 


f 1C8 


8844 02 


476 


11 CB 


ES3EFF 


477 


I1CE 


C3 


478 






479 






480 






481 


11CF 


BE0008 


482 


1 1D2 


C60404 


483 


1 IDS 


C64401 03 


484 


1 1D9 


A02407 


483 


11 DC 


884402 


486 


f IDF 


A08B07 


487 


1 1E2 


884403 


488 


11E5 


A08C07 


489 


1 1E8 


884404 


490 


1 1FB 


E81EFF 


491 


1 1EE 


C3 


492 






493 






494 






495 






496 


1 1EF 


30 


497 


1 1F0 


53 


498 


1 1FI 


36 


499 






300 


1 1F2 


A02C07 


501 


1 1F5 


30 


502 






503 


11F6 E8AF00 


504 






505 


t1F9 


BE8003 


506 


1 1FC 


B700 


507 


1 1FE 


8AIE2607 


508 


1202 


80C310 


509 


1203 


8AF3 


51 0 


1207 


02DB 


511 


1209 


03DE 


312 


1208 


B202 


513 



*•****»«»*** Select Subscriber Cable *********** 

lBLE_SEL_CMP: RET 

MOV SI,DROP_CMD BF 
NOV BYTE PTR ts73,2 
MOV BYTE PTR CSI*13,6 
MOV AL, ITUNEP_CBL3 
AND AL, 7FH 

MOV BYTE PTR CSI+2J.AL 
CALL LOAD_TO DROP 
RET 



************ Tuner Frequency Change Request ******* 

UNER_FREQ_CHD* MOV SI ,DROP_CMD_BF 
MOV BYTE PTR C SI 3,4 
MOV BYTE PTR CSI+13,3 
MOV AL,tCONV_NOJ 
MOV BYTE PTR CS1+23,AL 
MOV AL, (TUNER D13 
MOV BYTE PTR 7si+33,AL 
MOV AL, CTUNER_D23 
MOV BYTE PTR tSI+43,AL 
CALL LOAD_TO_DROP 
RET 

************ Converter Uc Ugor«u Program ******— 



PUSH AX 
PUSH BX 
PUSH SI 

NOV AL,C1D_BYTE) 
PUSH AX 

CALL CO_COMVERTER 

HOV SI, JUMP_ADDRESS 
MOV BH,0 " 
MOV BL,tDR0P N03 
ADD BL,10H 

MOV DH, BL ; OH 

ADD BL, BL 

ADD BX,SI * BX 

MOV DL,2 ; DL 



First 1D_8YTE 

Flrrt SPU %H.WP_ADDRESS 
Firet SPU No. 
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HEWLETT-PACKARD 
SOURCE LI HI 



1?ot> FSAAFE 


314 


141 U r9< u 


315 




516 ; 




517 1 


1212 88362C07 


318 COHV0_VIEU_CKt 


1216 681 62« 07 


319 


121 A E87DFE 


520 


75 03 


321 




522 J 


19tP FA4 000 


323 




324 ; 


1222 83C31 0 


325 CONV0_MEXTi 


1225 80C608 


526 


1226 FEC2 


527 


122 A 80FA06 


528 




529 


122F E91DO0 


530 




331 ; 


1232 88362C07 


532 C0HV1_VIEU_CK: 


1236 88162007 


533 


123A E83DFE 


334 




535 




536 ; 


123F E82000 


337 




538 ; 


1242 83C31 0 


339 C0NV1_H£XT: 




540 ~" 


1248 rtti 


541 


1940 80FA06 


542 


1 9lh 7SF3 


543 




344 ; 


I24F 38* 


545 CONV_0P_EHDt 




546 ~~ 


FP5 0FF 


347 


1256 A 08 007 


548 


1259 243F 


349 


125B A28107 


350 




551 i 


123E 3E 


552 


1 25F 5B 


353 


1260 58 


35* 


1261 C3 


355 




556 ; 


1262 8B0F * 


537 C0NV_SUB: 


1264 3B0E1CO7 


336 


1268 743D 


339 


126A 53 


36 a 


126B 52 


561 




362 ; 


126C 8A268007 


563 


1270 F6C4C0 


564 


1273 73 0E 


565 


1275 32268107 


566 


1279 84262E07 


567 


127D 741D 


568 


127F 8A268007 


369 


1283 F6C480 


370 AYA0: 



t 8086 Assembler 



CALL C0HV_SV_FLAG 
JHZ C0NV1_VIEW_CK 



KOV CID_BYTE3,DM 
MOV tDEVICE_N01.DL 
CALL C0NV_Stf_FLAG 
JN2 CONV0_NEXT 

CALL C0HV_SUB 

ADD BX,10H ; JUHP_ADDRESS 

ADD DH, 8 5 ID_BYTE 

IHC DL ; C0NV_N0 
CnP DL,6 

JNZ COHV0.VIEy_CK 
0MP COHV_OF_END 

MOV CID_8YTEJ,DH 
MOV CDEVICE_N03,DL 
CALL COMV_SW_PLAC 
JZ C0HV1_HEXT 

CALL C0HV_SUB 

ADD BX,10H ; JUMP_ADDRESS 

ADD DH,8 ? ID_BYTE 

INC DL i C0NV.H0 

CMP DL.6 

JNZ CONV!_VlEU_CK 
POP AX 

MOV tID_BYTEJ,AL 
CALL ID DP0P_DEYICE 
MOV AL,7nOU_EVEMT3 
AND AL.3FH 

MOV CBEFOP_EVENT3,AL 

POP SI 

POP BX 

POP AX 
RET 



MOV CX,tBX3 

CMP CX,EIN1T_P01NT1 

JZ AKEMI 

PUSH BX 

PUSH DX 

MOV AH,CN0M_EVEHT3 
TEST AH.OCOH 
JNZ AYAO 

XOR AH, CBEFOR_ EVENT J 
TEST AH, CCONV_NO_BIT3 
JZ M0DE_SAME 
MOV AH>CH0U_EVENT3 
TEST AH, 8 OH 
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SOURCE LIKE 



1286 7411 


571 


JZ AYA3 




1288 F6C44 0 


372 


TEST AH ,4 OH 




128B 74 06 


373 


JZ AYA2 




128D E8B801 


374 A7A1 : 


CALL EVENT_LED_MRM 




1290 E9090D 


575 


JMP HODE_SAHE 




1293 E8D901 


376 t 
577 AYA2: 


CALL EVEMT_LED_FLH 




1296 E90300 


378 


JHP HODE_SA«E 






379 % 






1299 E88701 


380 AYA3: 


CALL EVENT_LED_OFF 






381 ; 






129C 3B0E1A07 


382 KODE_SAHE: 


CUP CX,(BASE_POIHTJ 




12A0 7S03 


383 


JNZ AKIHA 




12ft 2 E80602 


584 


CALL SPU_LED_DISP 




12rt5 3A 


585 AKIHA: 


POP DX 




12A6 SB 


586 


POP BX 






587 } 






12A7 C3 


588 AKEKI: 


RET 






589 ; 






12A8 8A3E8507 


390 CO_COHVEPTER : 


MOV BH, CMS8_LEDJ 




12 AC 8A1E8407 


591 


MOV BL, CL$B_LEDJ 




12D0 E8E803 


592 


CALL DECBIN_BX 








EVENT Program T«iou 




12B3 BE0009 


594 


MOV SI,EVENT_NO_FREQ 




12B6 A08007 


595 


110V AL, tHOU_EVENTJ 




12B9 84062E07 


596 


TEST AL, CC0NV_N0_BIT] 




12BD 7303 


597 


JNZ CQNV_EVENT 




12BF BE 0 002 


598 


MOV SI,CH__N0_FREQ 




12C2 03F3 


399 CONV_EVEMTi 


ADD SI,BX 






600 ; 






12C4 8A00 


601 


NOV AL. tSI 2C6X3 




12C6 A28B07 


602 


MOV CTUHER_DU,AL 




12C9 8A6001 


603 


MOV AH,CS1JCBX*1J 




12CC 88268C07 


604 


MOV t TUHER_D2 3 , AH 




I DOC 4 


603 


ROL AH 




1202 806440 


606 


AND AH, 4 OH 




12D3 80CC80 


607 


OR AH # 8 OH 




12D8 OA2624 07 


608 


OR AH,tC0NV_N03 




12DC 88268D07 


609 


MOV tTUNER_CBLJ,AH 




12E0 E8C1FE 


610 


CALL C0NV_P_0N_CMD 




12E3 E8D2FE 


61 1 


CALL CAB L E_SE L _C HD 




12E6 E8E6FE 


612 


CALL TUNER_FREQ_C«D 




12E9 C3 


613 


RET 






614 t 








613 ; 








616 ; 






12EA BE8003 


617 STP CONVERTER: 


MOV SI, JUMP_ADDRESS 




12ED B700 


618 


MOV BH,0 




12EF 8A1E2607 


619 


MOV BL,CDR0P_N03 




12F3 80C310 


620 


ADD BL,10H 




12F6 8AF3 


621 


MOV DH,BL 


; DH 


12F8 02DB 


622 


ADD BL/BL 




' 12FA 03DE 


623 


ADD BX.SI 


* BX 


12FC B202 


624 


MOV DL 4 2 


; DL 


12FE E899FD 


623 


CALL C0NV_SW_FLAG 




1301 7323 


626 


JNZ C0HV1.STP.CK 





First ID BYTE 



627 ; 
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SOUPCE LINE 







628 








13D3 


88362C07 


629 


CONVO^STP^ CK t 


MOV 


UD_BYTE3,DN 


1307 


88 162ft 07 


630 




nov 


tDEVICE_N03.DL 


1306 


EG8CFD 


631 




CALL COHV_SM_FLAC 


130E 


7308 


632 




JH2 


STPCO NEXT 


131 0 


8B0E1C07 


633 




nov 


CX, CIHIT_P0INT3 


1314 


390F 


634 




CMP 


CBX3,CX 


1316 


7334 


633 




JNZ 


CONV.VIEW.YET 


1316 


83C310 


636 


STPCO_NEXTi 


ADD 


BX,10H ; JUHP_ADORESS 


1316 


80C608 


637 




ADD 


DH,8 ; ID_BYTE 


131E 


FEC2 


638 




INC 


DL I CONV.NO 


1 320 


90FA06 


639 




CMP 


DL,6 


1323 


73DE 


640 




JNZ 


CONV0_$TP_CK 


1 329 


E92200 


641 
642 


t 


JMF 


CONV_VIEU_STP 


1326 


88362C07 


643 


C0HV1_STP_CK: 


MOV 


CID_BYTE3,DH 


132C 


881 62ft 07 


644 




MOV 


C DEV I CE_NO 3. DL 


1 330 


E867FD 


645 




CALL COHV_S«_FLAG 


1 333 


74 08 


646 




JZ $TPC1_NEXT 


1 333 


8B0E1C07 . 


647 




MOV 


CX,CINIT_P0INT3 


1339 


39 OF 


648 




CMP 


C8X3 , CX 


1338 


75 OF 


649 




JNZ 


CQNV_VIEU_YET 


133D 


83C31 0 


630 


STPC1_NEXT : 


ADD 


BX,1*0H ~ i JUMP.ADDRESS 


1340 


80C608 


651 




ADD 


DH,8 ; ID.BYTE 


1343 


FEC2 


652 




INC 


DL ; CONV_NO 


1343 


8 OF A 06 


633 




CMP 


DL,6 


1348 


75DE 


654 
655 


t 


JNZ 


C0NV1_STP_CK 


134 A 


F8 


656 


CONV_V I EM_STP : 


CLC 




134B 


C3 


657 
658 


i 


RET 




I34C 


F9x 


639 


C0NY_V1EU_YET: 


STC 




134D 


C3 


660 




RET 








66 S 
662 
663 


; 










* 






134E 


A02407 


664 


OEV!CE_MAP_SET: 


MOV 


AL>tC0NV_NO3 


1331 


8E0008 


665 




MOV 


SI,DROP_CMD_BF 


1334 


C604 07 


666 




MOV 


BYTE PTR CSI3,7 


1337 


C64401 08 


667 




MOV 


BYTE FTR CSI+13,8 


1338 


8844 02 


668 




MOV 


BYTE PTR CSl+23,AL 


133E 


C644 0332 


669 




MOV 


BYTE PTR t$I+33.32N 


1362 


C644 0454 


670 




MOV 


BYTE PTR t?I+43,54N 


1366 


C644 05FF 


671 




MOV 


BYTE PTR CSI+53.0FFH 


136A 


C64406FF 


672 




MOV 


BYTE PTR CSI+63 . OFFH 


I36E 


C644 07F0 


673 




MOV 


BYTE PTR t$I*73,0F0H 


13/2 


E897FD 


674 




CALL LOADJTO.DROP 


1373 


C3 


675 
676 




RET 








677 




SPU 


Status Request Co»o»*nd Cre 






678 


} 






1376 


8E1008 


679 


SPU_STATUS_REQt 


MOV 


$I,SPU_CMD RF 


1379 


C604 04 


680 




MOV 


BYTE PTR £513,4 


137C 


C64401 04 


681 




MOV 


BYTE PTR CSX*13,4 


1380 


A02C07 


682 




MOV 


AL,C!D_BYTE3 


1383 


8844 02 


683 




MOV 


BYTE PTR CSX+23,AL 


1386 


C6440301 


684 




MOV 


BYTE PTR CSI+33,1 



Drop No. « ' «L y 



Length 

Drop Command 

ID.BYTE 
Byte Count 
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130 A A 02 A 07 
f38D 684404 
1390 E879FD 
1393 C3 



1394 
1397 
139A 
139E 
13AI 
13A4 
13A8 
t3A8 
13AD 
1300 
13B3 



J3B4 
13B7 
T3BA 
13BE 
13C1 
13C4 
13C8 
13CB 
13CD 
1300 
13D2 
13D5 
13D8 



!3D9 
I3DC 
I3DF 
13E3 
13E6 
13E? 
I3ED 

i3ro 

I3F2 
13F5 
13F7 
13FA 

i3rt> 



BE t 008 

C604 04 

C64401 04 

A02C07 

8844 02 

C6440301 

A02A07 

0C30 

884404 

E839FD 

C3 



BE1 008 

C60403 

C6440104 

A02C07 

8844 02 

C644 0302 

A02A07 

0C28 

884404 

BOFF 

8844 03 

E834FD 

C3 



BE1008 

C604 03 

C6440I 04 

A02C07 

8844 02 

C64403D2 

A02A07 

0C28 

8844 04 

BOOO 

884403 

E80FFD 

C3 



13FE BE! 008 
1401 C60403 
1404 C6440104 
14 08 A02C07 



683 
686 
687 
688 

689 t 

690 ; ************ 

691 i 

692 SPU_CLEAR_DISP: 
693 

694 
693 
696 
697 
698 
699 
700 
701 
702 

703 j 

704 ; ************ 

703 ; 

7 06 SPU RELAY_ON: 
707 ~~ 
708 
709 
710 
711 
712 
713 
714 
713 
716 
717 
718 
719 ; 
720 
721 



MOV AL, CDEVICE_NOJ 
MOV BYTE PTR CSI*4J,AL 
CALL LOAD TO DROP 
RET 



Status Req. Command 



Clear Device Display Conn and ***********«»»»*.»*« 



MOV SI,SPu_Cf1D_BF 
MOV BYTE PTR CSI3.4 
MOV BYTE PTR C3I+1 3,4 
MOV AL.UD_BYTE3 
MOV BYTE PTR CSI+23,AL 
«OV BYTE PTR CSI+33 , I 
MOV AL, CDEVICE N03 
OR AL,30H 

MOV BYTE PTR CSI*4J,AL 
CALL LOAD_TO_DROP 
RET 



Length 

Drop Command 

ID_BYTE 
Byte Count 



Clear Disp. Command 



Relay Control ON Command *********** ******•**»»*»» 



HOV SI, SPU cm>_BF 

MOV BYTE PTR CSU,3 

MOV BYTE PTR tSI+13,4 

MOV AL,CID BYTE J 

MOV BYTE PTR CSI+23,AL 

MOV BYTE PTR CSI+33, 2 

MOV AL.IDEVICE NO} 

OR AL,23H " 

MOV BYTE PTR tSl*4 3,AL 

MOV AL, OFFH 

MOV BYTE PTR CSI+33.AL 
CALL LOAD TO_DROP 
RET 



t Length 

; Drop Command 

; ID.BYTE 

; Byte Count 



Relay Cont. Command 
ON 



************ Rei» v Control OFF Cc 



722 SPU_RELAY_OFF: 

723 

724 

725 

726 

727 

728 

729 

730 

73! 

732 

733 

734 

733 i 

736 l ************ 

737 t 

738 EVENT LED ONi 
739 

74 0 
741 



MOV S!,SPU_CMD_BF 
MOV BYTE PTR CS13,3 
MOV BYTE PTR CSI+13.4 
MOV AL,tIO_BYTE3 
MOV BYTE PTR CSI*23,AL 
MOW BYTE PTR tSI*33,2 
HOV AL,CDEVICE_N03 
OR AL,23H 

MOV BYTE PTR tSI+4 3,AL 
HOV.AL.O 

MOV BYTE PTR CSI*33,AL 
CALL LOAO_TO_DROP 
RET 

Event LED ON Command » 

MOV S1,SPU_CMD_BF 
MOV BYTE PTR ESI 3, 3 
MOV BYTE PTR CSI+13,4 
MOV AL,CID_BYTE3 



Length 

Drop Command 

ID_BYTE 
Bute Count 



Relau Cent. Command 
OFF 



Length 

Drop Command 
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HEWLETT-PACKARD: 808b Asstablcr 



SOURCE LINE 



MOB 


8844 02 


742 




MOV BYTE PTR IS 1*23. AL 


i 


ID_8VTE 




14 0E 


C6440302 


743 




I10V BYTE PTR CSt+33,2 


* 


Byte Count 




1412 


A02A07 


744 




hOV AL.tDEVICE.NO 3 








1413 


0C08 


743 




OR AL,8 








1417 


884404 


746 




MOV BYTE PTR £SI*4 3,AL 


i 


Event LED Cont 


. Co a a and 


141A 


BOFF 


747 




MOV AL,0FFH 








141C 


8844 03 


748 




MOV BYTE PTR CSI+S3,AL 


I 


ON 




t41F 


E8EAFC 


749 




CALL LOAD_TO_DROP 








1422 


C3 


730 




DCT 
Kt 1 












731 


t 














732 


• ************ 










1423 


BE1008 


733 
734 


; 

EVE HT — LE D_0 F F : 


MOV SI,SPU CriD.BF 








1426 


C60403 


733 




MOV BYTE PTR C$13, 3 




Length 




1429 


C644 01 04 


736 




MOV BYTE PTR tSl*13,4 




Drop Coaaand 




1420 


A02C07 


757 




MOV AL,CID_BYTE3 








1430 


8844 02 


738 




MOV BYTE PTR CSI+23,AL 


i 


IO.BYTE 




1433 


C644 0302 


739 




MOV BYTE PTR CSI+33,2 




Bvte Count 




1437 


A02A07 


760 




MOV AL,EDEVICE_N03 








143ft 


OC08 


761 




OR AL,8 








143C 


884404 


762 




MOV BYTE PTR ESE*43,AL 


i 


Event LED Cont. 


Command 


143F 


BOOO 


763 




MOV AL,0 








1441 


8844 03 


764 




MOV BYTE PTR ESI*53,AL 




OFF 




1444 


E8C3FC 


763 




CALL LOAD TO DROP 








1447 


C3 


766 




RET 












767 


; 














768. 


• ************ 


Event LED Noraat Co»e»and 


************************ 


1448 


E8B3FF 


769 
770 


EVEMT_LED_NRM: 


CALL EVENTJ.ED_ON 








144B 


BE1008 


771 




MOV SI,SPU_CHD BF 








144E 


C6040S 


772 




MOV BYTE PTR ESI 3, 3 




Length 




1421 


C64401 04 


773 




MOV BYTE PTR CSI*13,4 




Drop Conaand 




14SS 


A02C07 


774 




MOV AL,CID_BYTE3 








1458 


8844 02 


775 




MOV BYTE PTR IS 1*23, AL 




ID — BYTE 




1436 


C644 0302 


776 




MOV BYTE PTR 151*33,2 




Byte Count 




143F 


ft 02 A 07 


777 




MOV AL,EDEVICE_N03 








1462 


0C1 0 


778 




OR AL * 1 OH 








1464 


8844 04 


779 




MOV BYTE PTR ESI+43.AL 


t 


Event LED Mode 


Conaahd 


1467 


C6440300 


780 




MOV BYTE PTR ESI+33,0 




Nor aa 1 




146B 


E89EFC 


781 




CALL LOAD TO DROP 








146E 


C3 


782 




RET 












783 
















784 


; ************ 


Event LED Flazh Con a and 


**********************.*** 






783 


* 










146F 


E88CFF 


786 


EVENT_LED_FLH» 


CALL EVENT_LED_ON 








1472 


BE1 008 


787 




mov si,spu cmd"bf 








1473 


C60403 


788 




MOV BYTE PTR CS13,3 




Length 




1478 


C64401 04 


789 




MOV BYTE PTR ESI+11,4 


; 


Drop Command 




147C 


A02C07 


790 




MOV AL, C ID_ BYTE3 








147F 


8844 02 


791 




MOV BYTE PTR tSI+23,AL 




ID_BYTE 




1482 


C644 0302 


792 




MOV BYTE PTR ESI*33>2 




Byte Count 




I486 


«02A07 


793 




MOV AL.CDEVICE__H03 








1489 


0C1 0 


794 




OR AL,10H 








1488 


8844 04 


793 




MOV BYTE PTR CSI+43,AL 




Event LED Mode 


Command 


148E 


C644 03FF 


796 




MOV BYTE PTR ESI*33,0FFH 


t 


Flash 




1492 


E977FC 


797 




CALL L0AD_TO_DROP 








1493 


C3 


798 




RET 
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HEWLETT-PACKARD: 8086 Assembler 
SOURCE LINE 







799 






800 






801 


1496 


BEI000 


802 


M9? 


B700 


803 


149B 


8AIE24 07 


804 


149F 


8A20 


805 


1 4A1 


804 008 


806 


MA4 


88258507 


807 


MA8 


6284 07 


808 






8 09 






310 






811 


14AB 


BEI008 


812 


MAE 


C604 06 


813 


MBl 


C644 01 04 


314 


14B5 


A02C07 


815 


14B8 


8844 02 


816 


14BB 


C6440303 


817 


14BF 


A02A07 


818 


MC2 


0C30 


819 


14C4 


884404 


820 


MC7 


C644 0500 


821 


14CB 


A0840? 


822 


t4CE 


8844 06 


823 


1401 


E838FC 


824 






823 


1404 


BE1008 


826 


14D7 


C644 0301 


827 


14DB 


A 083 07 


828 


14DE 


8844 06 


829 


ME1 


E828FC 


330 


14E4 


C3 


831 






832 






833 






834 


14E5 


BE1 008 


835 


ME8 


C604 06 


836 


f 4EB 


C64401 04 


837 


14EF 


A02C07 


838 


14F2 


884402 


839 


MF3 


C6440303 


840 


14F9 


Q02A07 


841 


MFC 


0C30 


842 


MFE 


884404 


343 


1501 


C6440380 


844 


1503 


A084 07 


845 


1303 


8844 06 


846 


150B 


E8FEFB 


847 






848 


150E 


BE1Q08 


849 


1511 


C6440501 


850 


1513 


A08307 


831 


1518 


8844 06 


852 


131B 


E8EEFB 


833 


13tE 


C3 


854 






855 



DISFL: 



SPU Vteu Channel Op* 

MOV SI,VIEU_CHANNEL 
NOV BH , 0 

MOV BL.CCONV NO 3 
MOV AH, CSI3C8X3 
KOV AL.CSI3CBX+33 
MOV CMSB LED 3 , AH 
MOV CLSB_LED3,AL 



SPU LED .1 EVENT_LEP Operation 



MOV SI,SPU_CMD_BF 
MOV BYTE PTR t SI 3,6 
MOV BYTE PTR [31+ 13,4 
MOV AL,[ID_BYTE3 
MOV BYTE PTR CSI+23.AL 
MOV BYTE PTR CSI+33,3 
MOV AL, [DEVICE_N03 
OR AL,30H 

MOV BYTE PTR [SI+4 3.AL 
MOV BYTE PTR CSI+33,0 
MOV AL f CLSB_LED3 
MOV BYTE PTR CSI+63,AL 
CALL LOAD_TO_DROf> 

MOV SI,SPU_CMD_BF 

MOV BYTE PTR CSI+33,1 

MOV AL,CMSB_LED3 

MOV BYTE PTR £Sr+63.AL 

CALL LOAD TO DROP 

RET 

SPU LED % EVENT_LED Oper 

MOV SI,SPU_CMD_BF 
MOV BYTE PTP t$I3,6 
MOV BYTE FTP CSI+13.4 
MOV AL.CID_BYTE3 
MOV BYTE PTR CSI+23.AL 
MOV BYTE PTR £SI*33.3 
MOV AL,CDEV1CE_N03 
OR AL,30H 

MOV BYTE PTR CSI+43.AL 
MOV BYTE PTR [SI+33.80H 
MOV AL,CLS8_LED3 
MOV BYTE PTR CSI*63,AL 
CALL LOAD TO DROP 



MOV SI, SPU CI1D_BF 

MOV BYTE PTR C SI +53,1 

MOV AL,CMSB_LED3 

MOV BYTE PTR tSI+63,AL 

CALL LOAD_TO_DROP 

RET 



Length 

Drop Command 

Device/Drop 
Bvte Count 



; Display Character Comaan: 
LS8 

; Data 



MSB 
Data 



Length 

Drop Conjaand 

Device/Drop 
8^te Count 



Dirplav Character Conman-t 
LSB Flsjh 

Data 



MSB 
Data 
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HEWLETT-PACKARD! 8086 Ass4fl»bl«r 
SOURCE LINE 



151F 
1522 
1323 
1329 
I32C 
132F 
1333 
1336 
1338 
133B 
133F 
1542 
1345 



BE 1008 
C60406 
C64401 04 
A 02X07 
8844 02 
C644 0303 
A02A07 
0C30 
8844 04 
C6440380 
A 0840? 
884406 
E8C4FB 



1348 BE tO 03 
154B C6440381 
154F A06507 
1352 8844 06 
1333 E8B4FB 
1338 C3 



1359 
133C 
133F 
1563 
1566 
1369 
136D 
1370 
1372 



BE1008 
C604 06 
C644 01 04 
A02C07 
884402 
C644 03Q3 
A02A07 
0C30 
884404 



1373 C644 0383 

1579 C644 0630 
!3?D E83CFB 

1580 BE! 008 
1383 C644 0382 
1387 A08607 
156a 8944 06 
138D E87CFB 

1390 BE 1008 
1393 C6440580 
1397 A084 0? 
139A 8844 06 
139D E86CFB 

15A0 BE 1008 
13A3 C6440381 
13A7 A08307 
13AA 8844 06 
15AD E83CFB 



836 | ************ 

83? t 

838 SPU_LED_FLA$Hi 

839 

860 

861 

862 

863 

864 

865 

866 

867 

868 

869 

870 

871 ; 

872 

873 

874 

873 

876 

877 

678 j 

879 j ************ 

880 i 

881 SPU_LED_FLAST: 
882 

883 

884 

883 

886 

887 

888 

889 

890 

891 / 

892 

893 

894 

895 ; 

896 

89? 

898 

899 

900 

901 ; 

902 

903 

904 

903 

906 

907 ; 

908 

909 

91 0 

91 I 

912 



SPU LED fc EVENT_LED Operation ******************* 



MOV SI,SPU_CMD_BF 
MOV BYTE PTR CSI3,6 
MOV BYTE PTR CSI+13,4 
MOV AL, CID_BYTE3 
MOV BYTE PTR (SI+23,AL 
MOV BYTE PTR CSl+33,3 
MOV AL,CDEVICE_N03 
OR AL,30H 

MOV BYTE PTR t3I+43,AL 
MOV BYTE PTR CSt*33,80H 
MOV AL,CLSB_LED3 
MOV BYTE PTR CSl+63,AL 
CALL LOAD_TO_DROP 

MOV SI/ SPU CMD_8F 

MOV BYTE PTR CSI+33.61H 

MOV AL,CHSB_LED) 

MOV BYTE PTR CSI+63,AL 

CALL L0AD_T0_DROP 

RET 



SPU LED h EVENT_LED New Operation 



:* Length 

i Drop Coonand 



Device/Drop 
Byte Count 



Display Character Comaand 
LSB Flasn 



Data 



MSB Flash 
Data 



*************** 



MOV SI,SPU_CHD_BF 
MOV BYTE PTR CSt3,6 
MOV BYTE PTR CS 1+13,4 
MOV AL> C I D — BYTE 3 
MOV BYTE PTR CSl+23,AL 
MOV BYTE PTR CSI+33,3 
MOV AL,CDEVICE_N03 
OR AL,30H 

MOV BYTE PTR tSI*4 3,AL 



MOV BYTE PTR CSI*33,83H 
HOV BYTE PTR tSI*63,30H 
CALL LOAD_TO_DROP 

MOV SI,SPU_CMD_BF 

MOV BYTE PTR CSl*3 3,82H 

MOV AL,tHSB_LED3 

MOV BYTE PTR CSI*6 3,AL 

CALL L0AD_TOJ>POP 

MOV SI,SPU_CMD_BF 
MOV BYTE PTR £SI+53,80H 
. MOV AL, CLS8_LED3 
MOV BYTE PTR CSI+63,AL 
CALL LO0D_T0J>POP 

MOV SI,SPU_CMD_BF 

MOV BYTE PTR CSI+53,6!H 

MOV AL,£HS6_LED3 

MOV BYTE PTR CSI+63,AL 

CALL LOAD_TO_DROP 



; Length 

; Drop Command 

; Device/Drop 

; Byte Count 



Display Character Co»»end 



USB Flash 
Data 



HSB Flash 
Data 



LSB Flash 
Data 



MSB Flash 
Data 
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HEWLETT-PACKARD: 9086 Asreablcr 
SOURCE LINE 



1 3B0 


C3 


91 3 
914 




RET 






f 5B1 


rasr o ft 

C O r U V 


915 


AUTHO ¥ A I • 


roi i rnuv dit Ai /si ^ ^ 


C0WV_M0 


1 304 


flB in en? 


916 




nw» o/»>WUr.L* r lr, IDINHrT^Ltl? J 




1 369 


BE90Q1 


917 




HOV SI, BASIC AUTHO 






1 3BB 


2200 


918 




AND AL.CSIJtBXJ ; Z ■ 0 


NO 




1 3BD 


\**> 


919 




RET 














lr Kt IOOCV Thftft i bL5c 


z*o « 




1 3BE 


53 


921 


PC_C0DE_0_KAI i 


PUSH BX - 






t *.AC 








DltCU C T 

rUan si 






t SCO 


Dt^U u u 






Mnu c f or fnnc 








R7nn 






MAU DU ft 
11 'J V Off t \f 






1 3C3 


OH 1 C jC*» U » 


925 




"UT DL« ltUMV_NUJ 






1 3^9 


02DB 


926 




ODD At HI 






1 SCB 


861 0 


927 










1 SCO 


83FA00 


926 




CMP OK ft 






f 5D0 


SE 


929 




POP SI 






1 3D1 


3B 


930 




POP 8X 






1 502 


C3 


931 




RET 










932 






3=0 *******i»-*w*- 




E83D00 


933 










15D6 


2? 06 OF 0 0 


934 




amis At rcrau Mnrsc ci of i 






t son 


C3 


935 
936 




RET ~" 






1 




"J r 


or rni\e Ahoc ■ 


no V 51/ PC._vU£>E 






t sue. 


D9AA 






ynii ISLf A 

PIUV Bn> Q 






1 SE 0 


OA 1 roi ft7 
OH 1 tt^Uf 


939 




nuV BL,iCONV_NOJ 






I SE4 


020B 


94 0 




ADD BL/BL 






13E6 


C3 


94 \ 




RET 










942 


************ 


PC/FC List & Author ir« CY- I 


. Non« 




t SEt 


50 


943 


PCFC_ nAP_ARUKA : 


PUSH AX 






t SE8 


E82800 


944 




CALL C0NV_BIT_ AL ; AL ■ 2 ** 


C0HV_N0 


15EB 


BE0001 


943 




MOV SI, PC FC LIST 




tSEE 


B1O0 


946 




HOV CL, 0 ~ 






1 3F0 


8AEQ 


947 


AKANE : 


MOV AH , AL ; Z ■ 0 — — 


Ho 




1 3F2 


2224 


948 




AND RH, CSI 3 






1 3F4 


22A48000 


949 




AND AH.CSl+1233 






1 3F8 


73 0B 


930 




JN2 AKANE_CMAN 






1 5FA 




93 1 




INC SI 






1 3FB 


FEC 1 


952 




INC CL 






13F0 


80F964 


953 




CMP CL,100 






1600 


75EE 


954 




JNZ AKAME 






1602 


58 


955 




POP AX 






1603 


F9 


956 




STC 






1604 


C3 


957 




RET 






1605 


58 


958 


AKANE_CHAN: 


POP AX 






1606 


F8 


959 




CLC 






160? 


C3 


960 
961 


; ************ 


RET 

Drop Mo. Bit Position > «L 






1608 


51 


962 


DRQP_BIT_AL: 


PUSH CX 






1609 


8A0E2607 


963 




HOV CL,CDR0P_N0J 






IbOD 


B001 


964 




HOV AL, 1 






160F 


D2C0 


965 




R0L AL,CL 






161 1 


39 


966 




POP CX . 






1612 


C3 


967 
968 
969 




RET 

Converter Bit Position > AL 

PUSH CX 






1613 


31 


C0NV_BIT_ALi 
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HEWLETT-PACKARD: 
SOURCE LIKE 





970 


■CIO Rflfll 


971 




972 




973 


1 6 1 D C3 


974 




973 


161E 31 


976 


161F 8A0E2A07 


977 


1 £91 R n 01 


978 


t n^r ft 


979 




980 




981 




982 


1 Oil" HUttWf 


983 


»£9P 14 "YF 


984 




985 


1 632 C3 


986 




987 


ICTl RQn?O0 


988 


to3o t?«wu 


989 


» ^ <>o Bond nil 

1637 B?w**UU 


990 




991 




992 


16^2 E9»r0u 


'993 


1643 90 


994 


1646 B90A0O 


993 


1649 E91800 


996 


164C B91400 


997 


164F E91200 


QQQ 


1652 B93200 


999 




1 000 


1638 B9»*00 


1 001 


1638 tywbUW 


1 002 


165E B9ZwUl 


1 003 


1661 E90000 


1 004 


1664 33 


1 003 


1665 36 


1 006 


1666 BE0003 


1007 


166? B700 


1 008 


16*B 8ftlE2S0r 


1009 


166F 02DB 


1 01 0 


1671 8908 


101 1 


1673 5E 


1012 


1674 3B 


1013 


1673 C3 


1014 




1013 




1016 




1017 


1676 B81200 


1016 


1679 BA3AFF 


1019 


167C EF 


1020 


167D C3 


1021 




1022 



»***»>*»>***»* 



8086 A*s«»bl*r 



MOV CL.tC0HV_MOJ 

MOV AL,1 

ROL AL,CL 

POP ex 

RET 

Dcvtc* Bit Position > 

PUSH CX 

H0V CL,EDEVICE_M01 

H0V AL,1 

ROL AL,CL 

POP ex 

RET 

EVENT Hod« > B**ic Mode 

MOV PL,tC0NV_N0_BIT3 

X0R AL,3FH 

AND CN0W_EVEMT1.AL 

RET 



AL 



nov ex. 2 

JHP TIHER_SET_CX 

nov cx,4 

JHP T1HER_SET_CX 

MOV CX, 3 

JHP TIHER_3ET_CX 

NOP 

MOV CX. 10 

JMP TIFI£R_SET_CX 

MOV CX.20 

JMP TIHER_SET_CX. 

MOV CX,30 

JHP TIHER_SET_CX 

MOV CX, 100 

JMP TIMER.SET.CX 

MOV CX,300 

JHP TIHER_SET_CX 

PUSH BX 

PUSH SI 

MOV S I * T I HE_T ABLE 
MOV BH,0 

MOV BL,UC_BYTE3 

ADD 8L,BL 

MOV CSntBX3,CX 

POP SI 

POP BX 

RET 



IBF Ir 

MOV 
MOV 
OUT 
RET 



AX,12H 
DX, OFF 3 AH 
DX.AX 



IBF Interrupt Unmsxk 



167E BE1000 
1681 B700 



1023 1 ************ 

1024 1 

1023 VIE«_TBL_LEDt 
1026 



Channel Tabl« > LED ********* 

MOV SI» VIEU_CHANHEL ; IID_BYTEJ 
MOV BH,0 " 
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HEWLETT-PACKARD: 8 066 Afs«»b!«r 
SOURCE LINE 



1693 


8A1 E2407 


1 027 




MOV 


BL, CC0NV_N03 




1687 


8820 


1 028 




nov 


ah, tsntBx) 




168? 


804008 


1 029 




nov 


AL,£SI3CBX*83 




168C 


88268507 


1 030 




riov 


C MSB J-ED 3, AH 




1 690 


A284 07 


1 03 1 




hov 


tLSB_LEDJ, AL 




1 693 


8BD8 


1 032 




nov 


BX,A?< 




1 693 


C3 


1 033 




RET 










1 

1 035 
1 036 


? 


LED 










' ************ 

; 








1696 


8A3E8307 


1037 


LED_BIN_BXi 


nov 


BH.EhSB LED 3 


j BX < LED 


1 69ft 


OR 1 £84 07 


1 038 




nov 


BL, CLSB_LED3 








1 039 


» 












1 04 0 












1 041 


* 








169E 


80E30F 


1 042 


PECBIW_8X: 


AND 


BL,0FH ; 


BX ASCII D«ci»al : BX Binary 


1 6ft 1 


80E70F 


1 043 




AND 


BH, OFH 


16A4 


02FF 


1 044 




ADD 


BH,BK 




16A6 


02DF 


1 043 




ADD 


BL,BH ; 


BL»BL*C2*BH> 


16A8 


02FF 


1046 




ADD 


BH,BH • 


BN«2*<2*BH>> 


16AA 


02FF 


1047 




ADD 


BH,BH ; 


BH*2*<2*C2*BN>) 


16 AC 


02DF 


1 048 




ADD 


BL, BH ; 


8L-BL-K 2*BH >*2*t 2*< 2*BH > > 


16AE 


B700 


1 049 




nov 


BH, 0 


-BL+1 0»BH 


16B0 


891E1E07 


1050 




nov 


UOPD PTR tBINARY LED3.8X 


1664 


C3 


1051 
1052 


; 


RET 










1 053 




LED 








1054 


; 








1685 


BE1000 


1035 


LED_VIEM_TBLi 


nov 


SI, VIEW CHANNEL ; 


16B8 


B700 


1056 




nov 


BH.O 


1 


168 A 


8A1E2407 


1057 




nov 


BL> CCONV_N0 3 




16BE 


8A268507 


1 058 




nov 


AH, C MSB LED! 




16C2 


8820 


1039 




nov 


£S13CBX3,AH 


; L«st Channel M«aorv Ni Ireru 


16C4 


A 084 07 


1 060 




nov 


AL,CLSBJ-ED3 




16C7 


884008 


1061 




nov 


CSI3C8X+83,AL 




16CA 


C3 


1062 
1063 


J 


RET 










1064 




IF KEY IN THEN GOTO 








1 065 


; 








16C8 


A 089 07 


1066 


IF_KEY_GO_BASE: 


nov 


AL,CKEY DAT A I 




16CE 


3C00 


1067 




CMP 


AL, TIMER OUT CODE 


16D0 


7404 


1 068 




JZ TlnERON 




16D2 


SA 


1 069 




POP 


DX 




16D3 


E93D01 


1 070 




anp 


BASE_ROUTINE 




16D6 


C3 


1 071 


TIMER.ON: 


RET 










1072 
1 073 
1 074 










; 








16D7 


E8A4FF 


1075 


DW_SCAN_SEARCH r 


CALL VIEU_TBL_LED 




16DA 


E8B9FF 


-1076 




CALL LED BIN BX 




16DD 


E833FF 


1 077 




CALL CONV_BIT_AL 




16E0 


BE8001 


1078 




MOV 


SI , BASIC AUTHO 


16E3 


FECB 


1079 


URI: 


DEC 


BL 




16E3 


8 0FB00 


1080 




cnp 


BL, 0 




16E8 


7303 


1081 




JNZ 


URI1 




16EA 


BB6300 


1082 




nov 


BX,99 




16ED 


8AE0 


1 083 


URI1 : 


nov 


AH/ AL 





300 



01 67237 



HEWLETT-PACKARD i 8086 Alf«nbltr 



SOURCE LINE 



16EF 2220 
16F1 74F0 
16F3 £96200 



16F6 
16F9 
16FC 
I6FF 
1702 
1704 
1707 
1709 
170C 
170E 
1710 
1714 
1716 



E883FF 

E89AFF 

E814FF 

8E0001 

FECB 

80FB00 

7303 

886300 

8AE0 

2220 

22*08000 

74EC 

E93FO0 



1719 
171C 
171F 
1722 
1723 
t727 
V72A 
172C 
172F 
1731 
1733 
1737 
1739 



I73C 
173F 
1742 
1743 
1748 
174A 
174D 
I74F 
1732 
1734 
1736 



E862FF 

E877FF 

E8FIFE 

BE0001 

FEC3 

80FB64 

7203 

880100 

8AE0 

2220 

22A08000 

74EC 

E91C00 



E83FFF 

E834FF 

E8CEFE 

BE8001 

FEC3 

80FB64 

7203 

8B0100 

8AE0 

2220 

74F0 



1738 E8CEFE 
1758 E80A00 
173E E854FF 
1761 E847FD 
1764 E841FB 
1767 C3 



1084 
1083 
1086 
1 087 : 

1088 ; +***-* ****** 

1089 ; 

1090 DW_PCFC_3EARCHr 

1091 ~ 
1092 
1093 

1094 UKIl 
1093 
1096 
1097 

1098 UKIfi 
1 099 
1 100 
1101 
1102 
1 1 03 
1104 
1103 ; 

I I 06 UP_PCFC_SEARCH: 
1 107 

1 108 
1109 

mo unit 
mi 

I I 12 
1113 

1 114 UMI1 : 

1113 

1 116 

1117 

1 1 18 

1119 ; 

1120 j 

1121 ; 

1122 UP_SCAN_SEARCH : 
1123 

1124 
1 123 

1126 UK A: 
1127 
1 128 
1129 

1130 UKA1: 

1131 

1132 

1133 i 

1134 UD_CONV_DISPr 
1135 

1136 
1137 
1138 
1139 
1140 j 



AND AH,CSI3CBX3 
JZ URI 

JMP UD_CONV_DISP 

PCFC Hod< Up Ch*nn*l Search ** 

CALL VIEU_T8LJ-ED 
CALL LED_BIN - BX 
CALL CONV_BIT_AL 
MOV S1,pOcJ-!$T 
DEC 8L 
CMP BL,0 
JHZ UK II 
NOV BX,99 
MOV AH, AL 
AND AH, C3I3CBX3 
AHD AH,LSI*1283tBX3 
JZ UKI 

JMP UD_COHVJ>ISP 



PCFC Mod* Up Ch«nn«l $«« 



CALL VIE U_T B L_L ED 
CALL LED_8IN_BX 
CALL CONV_BIT_AL 
MOV SI,PC_FC_L1ST 
IHC 8L 
CMP 8L,100 
JC UM11 
MOV BX.1 
MOV AH, AL 
AND AH,CSI3CBX3 
AND AH, CSI+1283CBX3 
JZ UMI 

JMP UD_CONV_DI$P 

SCAN Mode Up Channel Search 

CALL VIEW_TBL_LED 

CALL LED_BIN_BX 

CALL COMV_BIT_AL 

MOV SI,BASIC_AUTHO 

INC BL 

CMP BL,100 

JC UKA1 

MOV BX.1 

MOV AH, AL 

AHD AH,CSI3EBX3 

JZ UKA 

CALL EVEHT_TO_BASIC 
CALL BINDEC_LED 
CALL LED_V1EU_TBL 
CALL SPU_LED_DISP 
CALL GO_CONVERTER 
RET 
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17*7 

1772 

177* 
im 

177ft 
ITTt 



vroo 
7207 

0OE6OA 

10F* 

01CB3O3O 

991164 07 
08 3E 63 07 
C3 



1703 | 
170* 7404 
r>oa 06*333 
I70» C3 

I79C taTTTf 
17BF 75*4 

17*1 884 34* 
17*4 C3 

1793 084 
t79* C3 



I7f9 
ir» 
i79r 

I7ft3 
1 7 A3 
I7A0 
I7AO 
17AC 
1708 
1703 
1703 



BA0E89Or 

0708 

8A1C2B07 
0200 
0C69P3 
0000 

3904IC07 ' 

741* 

• 0**1 J 

7303 

C9»*0I 



1700 30 
170* C3 



SOUFfTC LIKC 



0167237 



0i»«pec_LeD 

Mironl i 



no* Ot 



P»0V 0*4, t 

Cf» 8t.il 

SUV 0L. !• 
IMC 0M 
JWP> HITOfll 
0* 0X.3OJOH 
nOV tLS0_LEDl.»L 
MOV tW30.LWJ.0H 
W 

, $C/rt/FC ttecja we AX *l «•» *w 

9CFtPc.nopt.AXi call sc.nnoE.KAi 

NOV AX.ASCII.tC 
RCT 



»«O8|_PC0«« 



t I4t 

ti«3 

t 144 
11*3 
»!*♦ 
• 1*7 
tt«8 
»»*9 
1 138 
MSI 
I IU 
It33 
113* 
1133 
I 134 
1137 
1139 
1133 

1100 

11*1 
1102 
M«3 
<)64 
1163 
116* 
1 1*7 
1100 
1100 
117* 
1171 
1 172 
1173 
1174 

1173 i 

117* i 
1177 j 
1170 l 

I 179 » 

1100 «Y_OPf»nT10*i 

1101 

It 02 
1183 
I IM 
1103 
116* 
M07 
1100 
1180 
1 1*0 
1 1*1 } 
1192 
11*3 
M94 
1193 

itn 

1197 



CALL FC.CWf O.XAI 



MOV «X,A9CII_rC 



«0v ax,A9CU PC 



t C FC BOO* 1 
t I Ft notf* 3 



«0V CL.CKfY.DATA) 
ROV 8M. 0 
nOV 0L.CIC.0VTt) 
ADO 61. PL 

MOV 31, JUf*»_A0WtE$3 
NOV AX»(3l3tFX1 
CIV AX.CIMIT.POIMTJ 
JZ OF.IHITIAL 

JMZ 07.K0PrfciL.rCV 

JW O? JFV Off I 5FV We OFF Sur<j»d4 



OF.KOFtlftL.ltCVi 



PtJSM i 
BET 



> TO^I«O-Ot-TOSWTMO-O0-T«3H|KO^r-TOSMIKO-C^-TOSMI»^OS-'»MMlMC»-OS-TnSMr»O-PS-TOl><lHO-O»-TO5HlMO-O5-T(7SHI 

I 

HCXT jCOHTIMUCt POP AX 
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SOURCE LINE 



17BB B700 

17BD 6AIE2B07 

17C1 02DB 

17C3 BE8003 

17C6 6900 

17C3 C3 



17C9 8A0E8907 
17CD 80F913 
17D0 7311 
1702 E834FE 
17D5 E8BEFC 

17t>8 E3CDFA 

17DB EBD6FB 

17DE A11A07 
17E1 EBD8 



17E3 
I7E6 
17E8 
17EA 
17ED 
17EF 
I7F1 
I7F4 
17F6 
17Fft 
1 7F0 

tsoo 

1802 
1804 
1807 
180A 
180C 
180F 



80F911 

7324 

B430 

E6ADF8 

7402 

B431 

A 02 A 07 

0C30 

88268307 

A284 07 

A 024 07 

0C30 

FECO 

A28607 

EB4FFD 

EBBC 

80F91? 

73B7 



1811 EBBS 



1813 A08907 
1816 E8EBF8 
1919 7334 
181B 3C10 
181D 7303 
181F E92401 



1 198 

1 199 

1200 

1201 

1202 

1203 

1204 

1203 

1206 

1207 

1208 

1209 

1210 

1211 

1212 

1213 

1214 

1213 

1216 

1217 

1218 

1219 

1220 

f221 

1222 

1223 

1224 

1223 

1226 

1227 

122B 

1229 

1230 

1231 

1232 

1233 

1234 

1233 

1236 

1237 

1238 

1239 

1240 

1241 

1242 

1243 

1244 

1243 

1246 

1247 

1248 

1249 

1230 

1231 

1232 

1233 

1254 



HE XT OS : 



RETURN^ OS: 
I 

; 
i 

i 

OP INITIAL: 



nov BH,0 

fiOV BL,CIC_BYTEJ 
ADD BL,BL 

tlOV SI, JUMP_rtDC»PESS 
rtOV CBX3CSI3.AX 
RET 



spu initial orr nod* 



nOV CL,tKEY_DATA3 
CflP CL,DNOFF_KEY_CODE 
JHZ MP_1 OO.CK^OOI 
CALL EVEMT_TO_BASIC 
CALL SPU_VIEW_DI3P 

CALL GO_CONVERTER 



UAKEAR1_DE_0N: CALL SPU_RELAY_ON 

HOV AX,CBASE.POIHT3 
JMP NEXT_QS 



ttP 100 CK 001 : 



C0NV_SU_NC_Y0: 
CONV_SW_OK_YO: 



HP_1 00_CK_002: 
;;; j ;;;;;;;;;; ; 



CHP CL , EVE NT^KE Y — CODE 

JHZ nP_100_CK_002 

nOV AH, 3 OH 

CALL COMV_SW_FLAC 

J2 CONV_SU_OK_YO 

HOV AH.31H 

rtOV AL, CDEVlCE_NOJ 

OR AL, 30H 

HOV tf1SB_LEDJ.AN 

HOV tLSB_LED3 , AL 

nOV AL,tCONV_N03 

OR AL.30H 

INC AL 

MOV IHSB_LEDJ,AL 

CALL SPU_LED_FLAST 

JMP RETURNJDS 

CKP CL,SEND_kEY_COPE 

JH2 RETURN OS 

CALL SPECIAL__SPU_1 

JHP RETURN_0S 



Base Routine 



BASE.ROUTINEt 



rtOV AL* CKEY — DATA! 
CALL KA2UK0 
JNC RANDOM_ACCESS 
CHP AL,PLUS_KEY_CODE 
JHZ BASE1 

JHP UP_CHANNEL_OP 



SPU OFF 
C3 

SPU ON 



I I 
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1822 


3C1 1 


1235 


BASE1 : 


CMP 


AL, EVE NT_KE Y_ CODE 




1824 


7303 


1236 




JNZ 


BA5E2 ** * 




1826 


E94703 


1237 




JMP 


EVEHT_KEY_QP 




1829 


3C12 


1238 


BASE2: 


CMP 


AL,AUTH0 KEY CODE 




182B 


7303 


12S9 




JNZ 


BASE3 




182D 


E99A01 


1260 




JMP 


AUTHO_KEY OP 




1830 


3C14 


1261 


BASE3 : 


CMP 


AL,MINUSJtEY_C0DE 




1832 


7303 


1262 




JNZ 


BASE4 




1834 


E9A701 


1 263 




JMP 


DOUN_CH_OP 




1837 


3C13 


1264 


BA3E4: 


cup 


al,scah!key CODE 




1839 


73 03 


1263 




JHZ 


BASES 




183B 


E91302 


1266 




JMP 


SCAN_KEY_OP 




183E 


3C16 


1 267 


8ASE5 : 


CMP 


AL , CLEAK_KEY_C0DE 




1840 


7303 


1268 




JHZ 


BASE6 




1842 


E99C02 


1269 




JMP 


CLEAR_KEY OP 




1843 


3C17 


1270 


8ASE6: 


CMP 


AL,SENDJCEY CODE 




1847 


7303 


1271 




JHZ 


BASE7 




1849 


E9AB02 


1272 




JMP 


SEND KEY OP 




184C 


E984 00 


1273 


BASE?! 


JMP 


NEXT_END ; Zooooooooooooooooooooooooooooooooooooooc 






1274 
1 273 














• 












1276 




Random Access Routine 








127? 


* 












1*17 










1 fldF 
1 0*tr 


B7nn 

D r VU 




MOV 


BH,0 




1 831 




1 COU 




MOV 


BL,CIC BYTE J 




1 833 


8BF3 


1 28 1 




MOV 


SI,BX 




1 UK? 


COCA A& 






CALL KEY BUFF ADRS 




1 83A 


680 0 


1 283 


* 


MOV 


CBXKSIJ.AL 




i o^r 

1 




1 285 




MOV 


CMSB_LED3,AL 




185F 


B0S8 


1286 




MOV 


AL>88H 


; LSB » 


1861 


A29407 


1 287 




MOV 


CLSBLEDJ.AL 




1 


care cp 


1 *OQ 




CALL SPU LED_DISFL 




1 867 


E8E8FD 


1 289 




CALL TIMER_3_SEC 








1 2** 0 


* 








i oca 
low 


fc.9Hl/r r 


t -?Q1 

i i 




CALL NEXT_C0NT 1 HUE 


; TCC K*y Input Wait 333 






1 9Q9 

1 








18&D 


ft 08907 






MOV 


AL » C KEY_J>AT A 3 




| Q^Q 


E89 1 F8 






CALL 


, KAZUKO*" 




1873 


7264 


1 295 




JC RANDOM OUT 




1 973 


8700 


1 296 




MOV 


BH,0 ; 




1877 




1 297 




MOV 


BL,UC_BYTEJ 




1878 


8BF3 


1298 




MOV 


SI/BX 




187D 


E83E06 


1299 




CALL KEY_BUFF ftDRS ; 


AH « C 1*t KEY 3 


1890 


8A20 


1300 
1301 


; 


MOV 


AH,[SIJCBXJ j 


AL • C KEY_DATA 3 


1882 


A28407 


1302 




MOV 


CLSBJ_EDJ,AL ; 


LED Display 


1883 


88268307 


1303 




MOV 


C MSB LED) , AH i 


1889 


E83206 


1304 




CALL KEY_BUFF_ADRS ; 




188C 


894004 


1305 




MOV 


CSI3[BX+43,AX ; 




188F 


E819FC 


1306 




CALL SPU LEDDISP ; 








1307 






; 




1892 


E801FE 


1308 




CALL LED BIN BX 




1893 


E819FD 


1309 




CALL 


. AUTHO KAI 




1898 


747t> 


131 0 




JZ WT HO MT_EHD 








131 1 


; 
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189 A 


E836FD 


1312 




CALL SC_M0t>£_KAl 


ie9P 


732B 


1313 




JM2 TUME_SURU 


i«9f 


EB1CFD 


1314 




CALL PC_C0t>E_©_KA I 


1802 


7426 


1313 
1316 


I 


JZ TUHE_SURU 


1«A« 


EQEFFO 


1317 




CALL LED^BIH^BX. 


I8A7 


E669FD 


1318 




CALL C0NV_BJT_AL 


1BAA 


BED001 


1319 




MAu e| Wt^ t * €tT 

fluV Sl^rt^rt^LISI 


106D 


2200 


1320 




HMD NL , \ 9 1 J I DA J 


1BAF 


7319 


1321 
1322 


1 


JM2 TUNE.SURU 


1861 


£873 03 


1323 




CALL AHGO_IHrUT 


1884 


E82E06 


1324 




CALL AMG0 — BIH_DX 


I8B7 


EB21FD 


1323 




CALL PC_C0DE_APRS 
CHP DX,I5lKBX) 


18BA 


3810 


1326 




18BC 


7324 


1327 




JHZ RSG E R R — MT_E ND 


I8BE 


EBFD03 


1328 




CALL KEY_BUFF_ADRS 


I8C« 


6B4 004 


1329 




HOV AX, tSI3IBX*4J 


I8C4 


A384 07 


1330 




HOV CLSB.LED1.AX 


I8C7 


E6EIFB 


1331 
1332 


; 


CALL SPU_.LED_.DISP 


ibca 


E83CFD 


1333 
1334 


TUWE_SURU : 
* 


CALL EVEMT_T0_BASIC 


I6CD 


EBE5FP 


1333 
1336 


J 


CALL LED_VJEU_TBL 


1800 


E61CF9 


1337 
133B 


j 


CALL RUK^COMVERTEP 


1803 


At 1A07 


1339 


NEXT_E1«>! 


HOV AX.tBA5E_P0INTJ 


1806 


E9E2FE 


1340 
1341 


t 


J MP NEXT_0S 


1809 


3C16 


1342 


RAHD0H_0UT t 


CUP AL # CLEAP_KEY_C0DE 


18DB 


73*3 


1343 




JM2 HSGERP_UT_EMD 


18DD 


E8B6FB 


1344 




CALL SPU_V1EW_DISP 


tSEO 


EBF1 


1345 
1346 


I 


JHP MEXT_END 


I8E2 


B87243 


1347 


nSGERR_«T_END : 


HOV ftX,oSCII_EP 


I8E3 


E8BCFB 


1348 




CALL SPU_LED_*X 


18E8 


E83BFf 


1349 
1350 


UftM_ENf: 


CALL TIHER_l_S£t 


18EB 


E8CCFE 


1351 
1352 


IF_T1ME0UT.EMI>; 


CALL KEXT_C0NT1HUE 


18EE 


A 089 07 


1333 




HOV AL»t(CEY_t**»TA J 


18FI 


3C00 


1354 




CHP AL.TIHEP OUT CODE 


18F3 


74 03 


1333 




4Z RAND0HJ10D0RI 


18F5 


E9IBFF 


1356 
1357 


t 


JHP OASE^ROUTINE 


I8F6 


A 080 07 


1338 


RAND0*_H0D0R1 * 


HOV AL, CKOV.EVEHT) 


18F8 


84 062E07 


1339 




TEST AL.tCONV_MO_BITJ 


1BFF 


7503 


1360 




JH2 EV£MT_HOP0PI 


1*01 


EB92FB 


1361 




CALL SPU.VXEV MSP 


1904 


EBCD 


1362 




JHP NEXT_EHD 


1906 


BE3000 


1363 


EVENT_H0DDRI: 


HOV St.EVEHT CHANNEL 


1909 


03362407 


1364 




ADO SI,tC0NV~N0J 


190P 


8BIC 


1363 




nov Bx,rsn 


190F 


EB36FE 


1366 




CALL BINDEC.LED 


1912 


EB96F8 


1367 




CALL SPU_LED_DISP 


1913 


EBBC 


1368 




JHP NEXT EHO 



t PC Hod« 0*g* PC -nap Hi fcruk* 



IF PC_CODE <> Input Co0* Th«r. PC.ControJ 
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SOURCE LINE 



1917 EBfiCFD 

191 A E89DFE 

19ID A0890? 
1920 3C00 
1922 7403 
1924 E9ECFE 
1927 BBDCD4 
192A EBB9 



I92C E6AAFA 
192F EB62FA 
1932 E8EEFA 

1955 AMC07 
193B E6B0FE 
193B E6ACF9 
I93E 7203 

t»40 E842P8 

1943 E9B2FE 



1946 EBCAFC 
1949 22060E0O 
19«D 7433 

194F E8EAFD 
1952 EBEAFC 

1933 EB62FE 

1958 A08907 
193B 3C00 
1?3D 7353 

193F E814FA 
1962 E8E0FC 



1369 ) 

1370 j 

1371 WT_MD WT ENDt 

1372 , " " 
1373 

1374 ; 

1375 

1376 

1377 

1378 

1379 KSC_NO_UT_EN[>t 

1360 

1381 

1382 

1383 

1384 t 

1383 , 

1386 j 

1387 i 

1388 i 

1389 i 

1390 OP_$PU OFF: 
1391 

1392 

1393 ; 

1394 

1393 

1396 

1397 

1398 ; 

1399 

1400 ; 

14 01 flAK] : 

1402 

1403 

1404 

1409 

1406 i 

1407 ; 

1408 ; 

1409 ; 

1410 ; 

1411 UP.CHANNEL OF: 
1412 
1413 
1414 ; 

1413 UP SCAM: 

1416 ~ 

1417 i 
1418 
1419 ; 
1420 
1421 
1422 

1423 ; 

1424 »*uk-0: 
1425 



CALL TIn£R_1_SEC 
CALL N£XT_C0NTINUE 

"OV AL.CKEY_DATA3 
CMP AL.TlnER_OUT_CODE 
J2 »SC_HO_irr~END~ 
JHP BASE_R0UTINE 

nov ax,ascii_no i i s« c . 

JHP HSC UT END 



-No- 



SPU OFF K*y Op«r»tion 



CALL SPU_J*ELAY_OFF 
CALL SPU_CLEAR prsP 
CALL EVENT_LED_OFF 

HOV AX,tINIT_POIHTJ 
CALL NEXT_OS 
CALL STP CONVERTER 
JC ROK2 

CALL CONV_P_OFF_CHD 
MP RETUPH_OS 



Kor«w» T*nn4ru Junbid..ri Had* 05 ni»«. oa0 r. ni 



ftodoru Junblw. Shit.«aronod» Return 



UP Channel Chang 



CALL CONV_PIT_AL 

AND Ai., t SCAN^HODE FLAG 3 

JZ UP_PCFC 

CALL UP_SCAN SEARCH 
CALL TiriER_0?_SEC 

CALL NEXT^CONTINUE 

KOV AL,CKEY_W»TAJ 
CHP AL,Tlt1ER_OUT_CODE 
JH2 UP_OOWW_?XIT~ 

CALL SPU STATUS RED 
CALL TIHER UD SEC 
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SOUPCE LIME 





1 426 


* 


1*965 EB3Zrc 


1 4Zr 






1 ***o 


J 


a A A nO A 

I700 HIJC70* 


1 429 




196B 3CIC 


1430 




1960 7348 


1 431 




1 96r EeLRrP 


1 4^2 




1 9# 2 Eoocrt 


1 433 






1 434 


J 


• Q7* CQat9PP 

I7ii tOHtrt 








1 436 


I 


107a anftoo? 


1437 




« 0?D TfTlft 
17>D JUUV 


1 438 




tQ7n 7^rn 


1 439 




i7ir ^ 


1 440 






* 44 1 
1 ■» ** 1 






1 442 




1982 E862FC 


t JtAt 

1 443 


iid prcr • 


1985 724 0 


1 444 






1443 




1987 E88FFD 






I9£A E8B2FC 


1447 






1 448 


I 


I98D E82AFE 


^449 






1 430 


J 


177U RUBVOr 


1 451 




100? if* fin 


1 432 




• Attit 9t>4ft 
1993 OZO 








1 454 




1997 EBDCr? 


1 a"t^ 

1 433 


VASUK0 ; 


199ft EBA8FC 


1 436 




✓ 


1437 




199D E81AFE 


1458 






1 439 




19A0 A08907 


1460 




13A3 3CIC 


1461 




I9ft5 7310 


1462 




1?A7 E86FFD 


1463 




19AA E886FC 


1464 






»465 


3 


19AD EB0AFE 


?466 






1467 


i 


19B0 A08907 


1468 




19B3 3C00 


1469 




19B3 74E0 


1470 






1471 


J 




1472 


1 


19B7 A 0890" 


1473 


UP_DOUN_EXIT: 


19SA 3C00 


1474 




19BC 7306 


1473 




19BE E8D3FA 


1476 




19C1 E82BF8 


1477 




19C4 E94CFE 


I47B 


niKAi 




1479 


J 


19C7 E93DFF 


1480 
1481 
1482 


UP_N0_H AP : 



CALL HEXT_JCOHT I HUE 

H0V AL 4 1 KEY_DATA ) 
CAP AL # KEY_PUSH_CODE 
JH2 UP_DOWH_EXIT 
CALL UP_3CAH_SEARCH 
CALL TINER_02_SEC 

CALL HEXT_COHTIHUE 

MOV AL,CKEY_DATA3 
CMP AL,TIHER_OUT_CODE 
J2 YUK0 

JMP UP DOWN EXIT 



Key Rtle&ffC or Another K«£ 



PC-FC Rode ********** 
CALL PCFC_MmP_ARUKA 
JC UP_N0_MAP 

CALL UP_PCFC_SEARCH 
CALL TIMER_0?_5EC 

CALL HEXT_C0NT I HUE 

MOV AL,CKEY_DATA3 
CMP AL < T 1 MER_0UT_C0DE 
JN2 UP_00UK_EXIT 

CALL SPU_?TATUS_REQ 
CALL TIMER_UD_SEC 

CALL HEXT_COHTIHUE 

MOV AL.CKEY_0ATA3 
CMP AL,KEY_PUSH_CODE 
JHZ UP D0UN_EXIT 
CALL UP_PCFC_SEARCH 
CALL TIMER_02_SEC 

CALL KEXT_COHT t HUE 

MOV AL,CKEY_DATA3 
CMP AL,T1MER__OUT_CODE 
JZ YASUKO 



MOV AL # t KEY_D ATA 3 
CMP AL,TlMER_0UT_CODE 
JHZ I1IKA 

CALL SPU_VIEW_DISP 
CALL RUN_C0HVERTER 
JMP BASE_ROUTIHE 

JMP MSC_HO_WT_END 



Another Key 
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SOURCE LINE 





1483 J 






1484 j 


Adding Channel* to tf>€ FC/PC List 




1 483 ; 










19CA E8B1FC 


1487 AUTHO_K£Y_OP: 


CALL VIEW_TBL_LED 


19CD E8C6FC 


1488 


CALL LED_BIN_ BX 


1900 BE0D01 


1489 


nov SI , PC_FC_LIST 


1 9D3 E830FC 


1490 


CALL COHV_BIT_AL 


19D6 0600 


1 491 


OR tSl}[BX),AL 


19D8 B86441 


1492 


MOV AX,ASCII_AD 


19DB E907FF 


1493 


JMP HSG_WT — END 










1493 i 






1496 ; 


Down ChanneL Change 




1497 ; 










19DE E832FC 


1499 DOUN_CH_OP: 


CALL CONV_BIT_AL 


19E1 22060EOO 


1300 


AND AL,ISCAN_MODE_FLAC3 


19E5 7432 


1301 


42 DW.PCFC 




1302 i 




19E7 E6EDFC 


13 03 D¥_SCAHt 


CALL DW_SCAM_ SEARCH 


19F.A E852FC 


S504 


CALL T 1 MER_05_SEC 




1305 ; 




19ED E6CAFD 


*306 


CALL NEXT_COHT I HUE 




1307 i 




19ro A08907 


1308 


MOV AL, CKEY_DATA3 


19F3 3C00 


1309 


CMP AL,TIMER_OUT_CODE 


I9F3 7320 


1310 


JN2 D0WN_EXIT 




1311 ; 




19F7 E87CF9 


1312 EIKOt 


CALL SPU STATUS REQ 


19TA E848FC 


1313 


CALL TIMER.UD.SEC 




1314 ) 




19FD E8BAFD 


1513 


CALL NEXT_CONTJNUE 




1316 ; 




1AO0 A 089 07 


1317 


MOV AL / C KE Y_DATA 3 


1A03 3CIC 


1318 


CMP AL,KEY_PUSH_CODE 


1A05 7310 


15*9 


JHZ DOVH_EXIT 


IA07 E8CDFC 


1320 


CALL DU SCAN SEARCH 


1A0* E826FC 


1321 


CALL TIMER_02_SEC 




1522 ) 




1A0D E8AAFD 


1323 


CALL NEXT_CONT 1 HUE 




1324 ; 




1A10 A08907 


1325 


MOV AL , CKEV DATA3 


1A13 3C00 


1526 


CMP AL,T1HER_0UT_C0DE 


1A13 74E0 


1327 


JZ EXKO 


1A17 EB9E 


1529 DOUH EXIT: 


JMP UP_J>OUN_EXIT 








1A<9 E8CBFB 


1330 DU PCFC: 


CALL PCFC_MAP_ARUKA . 


1A1C 7232 


1331 


JC DW_NO_MAP 




1332 j 




1AIE EB03FC 


1533 


CALL DU_PCFC_SEARCH 


1*21 EB1BFC 


1534 


CALL TIMER_05_SEC 




1335 ; 




1A24 E893FD 


1536 


CALL NEXT_COMTINUE 




1537 ; 




1A27 A 089 07 


1338 


MOV AL,rKEY_DATA3 


1A2A 3CO0 


1339 


CMP AL,TIKEP_OUT_CODE 
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HEULETT-PACKAR0J 6066 0**«*t>l«r 
SOURCE LIME 



1A2C 


73E9 


1340 








1341 


1 


1A2E 


ES43F9 


1342 


KEIKOi 


IftJI 


E61 1FC 


1343 








1344 


; 


1A34 


CM3FD 


1343 








154* 


i 


1A37 


A 099 07 


1347 




IA3A 


3C1C 


1348 




1A3C 


73D9 


1349 




1A3C 


E095FC 


■ 330 




1*41 


loern 


1331 








1332 


i 


1A44 


E873Ft> 


1333 








1334 


t 


1A47 


A 069 07 


1353 




104ft 


3C00 


1336 




1A4C 


74E0 


1337 




1A4E 


EBC7 


1338 








1339 


i 


IA30 


E9D4FE 


1360 








1341 








1362 








f563 








1564 








15*5 








1966 








1367 


i — 






1S68 


i 






1369 


; 






1370 


; 




* 


1371 


j — — . 


1A53 


EB20FD 


1372 


$CAN_KEY_OP t 


1AS6 


E648FA 


1373 




1A39 


E8F6F8 


1374 








tS73 


; 


1A5C 


E83BFD 


1376 








1377 


i 


1A3F 


A08907 


1378 




1»62 


3CO0 


1379 




1A*4 


7303 


1380 




1A66 


E96FFE 


1381 








1382 


I 


1A69 


3C13 


• 1383 


SCAN_AFT£Rr 


1A6B 


7339 


1394 








1383 




1A60 


E84EFB 


1386 


SCAN_S€AHt 


1A70 


741 0 


1387 








1388 


I 


1A72 


E8B203 


1389 




1A73 


E86004 


1390 




tare 


EB60FB 


1391 




1A7B 


3810 


1392 




1A7D 


7403 


1393 








1394 


1 


1 A7F 


E960FE 


1393 








1396 


t 



JHZ D0VH_EXIT 

CALL SPU STATUS_REO 
CAUL T I H£R_UD_SEC 

CALL HEXT.COKTINUE * 

NOV AL.tKEY^DATAS 
CW 0L,C£Y PV$M_CODE 
JHZ DOUH.CXIY 
CALL DU_fCrt_3EA*CH 
CALL T1«SP_02_srC 

CALL HEXT_C0H7IHUC 

HOV AL,CKEY_DATA3 
CnP AL , T I KER_OUT_CODE 
JZ KEIKO 
JHP OOUH.EXtT 

JWP HSG_NO_UT_END 



SCAN K«y Operation 



CALL SCFCPC_«ODE_AX 
CALL SPU_LE0_AX 
CALL TIKER_3_SEC 

CALL HEXT_C0MT I HUE 

HOV AL.CKEY OAT A 3 
CUP AL.TIHER_0UT_C0*E 
JHZ SCAM_AFTER 
JHP RAHOonyfOOORI 

C«P AL.SCANJ£EY_CODE 
JM2 SCAH^ANOTMER 



CALL PC.CODE 0 KAI 
«JZ SC_FC_PC_XCHC 

CALL ANCO.IKPUT 
CALL ANGO_BI*_DX 
CALL PC_CODE_A0RS 
CWP OX, C6ntBX5 
J2 SC_FC_PC_XCKC 

JHP RSCERR UT END 



IF PC_COO€ O Input Ccxl« TK«n PC_Err 0 r 
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SOURCE LI HE 



IA82 


E88EF8 


1397 SC_FC_PC_XCHG : 


CALL C0NV_BIT_AL 


1A83 


30060EOO 


1398 ~ ~ 


X0R CSCAM_TODE_FLAC3,AL 


IA09 


22 06 OE 00 


1599 


AND AL,tSCAN_HOr>E FLAG 3 


IA8D 


7406 


1600 


J2 Er1IJT0_FCPC ~ 


1 A8F 


884393 


1601 Ettl_TO_SCANt 


nov axTascjj.sc 


1 A92 


E930FE 


1602 ~ ~ 


JMP t1SG_WT_ENt> 


1 A93 


E826FB 


1603 Erll TO FCPCi 


CALL PC_CODE_Q_KAI 


1 A9B 


7906 


1604 ~ 


JHZ EHJ_T0_PC 


1 A9A 


B84346 


1603 EH_TO_FCt 


«OV AX,ASc7l_FC 


1 A9D 


E943FE 


1 6 06 ~ "* 


JHP HSG_WT_END 


1 AAO 


884350 


1607 EMI_T0_PC: 


MOV AX,ASC2I_PC 


t AA3 


E93FFE 


1608 ~~ ~ 


JHP nSZJfTJEMb 






1609 ; 








1610 ) 








161 1 ; 




1 AA6 


3CI2 


1612 SCAN ANOTHER.' 


CMP AL , AOTHO — KEY — CODE 


1 AA8 


7403 


1613 ~ 


JZ PC_CODE_XCHC ~ 


f AAA 


E966FD 


1614 


JNP 8ASE_R0uT I HE 






1615 ; 








1616 ; 


ir rW — tWI/t U 1 "tn ntV LL9C HH sHU'hC T — 1 N 






1617 t 




I AAD 


E80EFB 


ici a rnpiC vpur - 

lb IV rV^LWt^SLHb . 




1 A80 


74 00 


1619 








f 620 ) 




1 ^62 


E87203 


1 621 




1 AGS 


E82D04 


1622 


CALL ANG0~BIH DX 


1 ABB 


E820F8 


1 623 




1 ABB 


361 0 


1 624 


CnP DX,CS13EBX3 


1 ABD 


751 F 


1623 


JNZ PC CODE ERR • IF PC CODE O Innuf r n n» TH»n PT c,., n 


■Trior 




1626 ) 








ffli i Atirn TniiDnvn 

kHL.fc> Hftuv lUUKU^U 


1AC2 


E87AFB 


1628 


CALL TlnEP_03_SEC 










t AC3 


tor 2r L 


I CIA 

1 dJD 


vmLL HEXT — twHT J HUt. 






1631 I 




1ACB 


ES5304 


1632 


CALL ANG0_DI SPLAY 


1 ACB 


r JO J 


1 633 




1 ACD 


cai sec 


1 634 


IMP WCrFBB UT FMn 






i &m ■ 

» oJ3 J 




1 ADO 


E81204 


1636 HEW PC SET; 


CALL AHC0_BIH_DX 


1AD3 


E805FB 


1637 


CALL PC CODE ADRS 


1AD6 


8910 


1638 


MOV ISI3LBX3.DX 






1639 ; 




1A08 


885541 


1640 


nov AX* ASCI ! AU 


1ADB 


E907FE 


1641 


JrtP HSC_UT_EHD 






1642 ; 








1643 i 




1ADE 


E90IFE 


1644 PC_CODE_ERR: 


JHP MSGERP_UT_EMD 














1646 ; 








1647 7 


Deleting Channelr fro* the FC.'PC Lift 






1648 i 












1«E1 


E89AF8 


1630 CLEAR_KEY_OP: 


CALL VIEW TBL_LED 


1AE4 


E8AFFB 


1631 


CALL LED_BI«_BX 


1AE7 


8E0001 


1632 • 


HOV SI,PC_FC_L)ST 


IAEA 


E826F8 


1633 


CALL C0Mvl81T_AL 
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SOURCE LINE 



1AED 34FF 

1AEF 2000 

1AFI B84364 

1AF4 E9EEFD 



1AF7 B84333 
1AFA E8A7F9 

1AFD E813FB 
1B0O 22063008 
1 904 7503 
tB06 E90EFE 

IB 09 E846FB 

1B0C E8ABFC 



IBOF 
1BI2 
IBIS 
IB17 
1B1A 
IBID 
1B21 
1B24 
1826 
1B29 
1B2B 
1B2F 
1B32 
1B33 
1B37 
1B3A 



AOB907 

E8EFFS 

7303 

E98FFD 

A2S407 

8A1E3308 

80FB80 

7203 

E9EEFD 

B420 

88268507 

E88C03 

A 089 07 

8800 

E8ABF9 

E815FB 



1B3D E87AFC 

1B40 A08907 

1B43 3C16 

1B43 74B0 

1B47 3C12 

1B49 7SDB 



1B4B 
1B4E 
IB50 
1B53 
1B55 
1859 
1B3D 
1B60 
IB63 
IB66 



E87003 

BAOO 

BE3508 

B700 

6A1E3308 

6A262807 

886001 

884002 

80C302 

881E3308 



1634 
1633 
1636 
1637 
1638 
1639 
1660 
1661 
1662 
1663 



1664 SEND_KEY_OP: 

1663 

1666 ; 

1667 

1668 

1669 

1670 

1671 ; 

1672 SEND_KYOKA: 

1673 ; 
1674 
1675 ; 
1676 
1677 
1678 
1679 

1680 SETUKOt 

1681 

1682 

1683 

1684 TAMI: 

1683 TrtMIKO: 

1686 

1687 

1668 

1689 

1690 

1691 

1692 ; 

1693 

1694 ; 

1695 

1696 

1697 

169B 

1699 

1700 ; 

1701 

1702 

1703 

1704 

1703 

1706 

1707 

1708 

1709 

1710 



XOR AL.OFFH 
AND [SIJCBX3,AL 

MOV AX,ASCII_DE 
JMP MSG_MT_£ND 



Send Key Function 



MOV AX,ASCII_SE 
CALL SPU_LED_AX 

CALL C0HV_6IT_AL 
AND AL,tSEND_ENABLE3 
JH2 SEND.KYOKA 
JMP UT_NOj¥T_END 

CALL 7IMER_5_SEC 

CALL HEXT_C0NTIHUE 

«OV AL, CKEY_DATA3 
CALL KAZUKO 
JHC SETUKO 
JMP RANDOH_OUT 
MOV CL$B_LED3,AL 
MOV BL, CSEND_INDEX3 
CMP BL,SEND_MAX 
JC TAM1KO 
JMP UT_NO_UT_END 
HOV Ah720H 
MOV CMSB_LED3.AH 
CALL KEY_BUFF_AOR$ 
MOV AL, CKEY_DATA3 
MOV CS13EBX3.AL 
CALL SPU_LED_DISFL 
CALL TIHER_3_$EC 

CALL NEXT_CONTINUE 

MOV AL. CKEY_DATA3 
CMP AL, CLEAR JCEY_C0DE 
JZ SEND_KEY_OP 
CMP AL,AUTHO_KEY_CODE 
JNZ TAMI 

CALL KEY_BUFF_ADRS 
MOV AL>CSI3CBX3 
MOV SI,SEHD_DATA_BUFF 
MOV BH,0 

MOV BL, t$END_INDEX3 
MOV AH,tIC_BYTE3 

mov csntBx+t :>ph 

MOV CSI3CBX+23,AL 
ADD BL,2 

ITOV CSEND _INDEXJ,BL 



i 

1 
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SOURCE LINE 



rB6A B85341 
I860 E975FD 



IB70 


E84BFA 


1B73 


7410 


IB73 


E8AF02 


IB73 


E66A03 


1B7B 


E 8 SOFA 


1B7E 


3B1 0 


1 eg© 


74 03 


IBB2 


E950F0 


IBS5 




1B85 


B87230 


1 B88 


E8I 9F9 


1 BBB 


E8B8FA 


1B8E 


E829FC 


1B91 


E86601 


1B94 


72 03 


1 B96 


E9C600 


1B99 


B 872 50 


1B9C 


EBBSF9 


1B9F 


E8B6FA 


1BA2 


E815FC 


1BA5 


A 089 07 


1BA8 


E9l 1 00 


1BAB 


EBAAFA 


1BAE 


E809FC 


1BB1 


A 089 07 


1BB4 


3CI2 


1686 


7420 


1B88 


3C16 


1BBA 


7432 


1BBC 


3C10 


1BBE 


7441 


tBCO 


3C14 


1BC2 


7443 


1BC4 


3CO0 


1BC6 


74 OB 


1BC8 


3C11 


1BCA 


74 OA 


1BCC 


E833F3 



171 I 
1712 
1713 
1714 
1713 
1716 
1717 
1718 
1719 
1720 
1721 
1722 
1723 
1724 
1725 
1726 
1727 
1723 
1729 
1730 
1731 
1732 
1733 
*734 
1735 
1736 
1737 
1738 
1739 
1740 
1741 
1742 
1743 
1744 
1743 
1746 
1747 
t 748 
1749 
1750 
1731 
1732 
1753 
1754 
1735 
1756 
t757 
1738 
1759 
1760 
1761 
1762 
1763 
1764 
1763 
1766 
1767 



MOV AX # ASCII_AU 
JMP «SC_WT_EHD 



Event Key Operation 



EVENT_KEY_OP: 



EVENT_£RR : 
EV PC OK VO: 



Y HA JIME : 



EVEIITJ<EY_UAIT: 



EVENT_1ST - JCEYt 



CALL PC_CODE_0_KAI 
JZ EV_PC_OK_YO 

CALL ANC0_INPUT 
CALL AHC0_BIH OX 
CALL PC_C0OE_AORS 
CMP OX,ISI3tBXJ 
J2 EV_PC_0K_Y0 
JMP MSCERR_WT_ENO 



MOV AX,ASCII_PR 
CALL SPU_LEO_AX 
CALL TIMER_1_.SEC 

CALL HEXT_CONT I NUE 

CALL YOYAKU SEARCH 

JC Y_HAJIHE 

JMP FORCEO„EVEHT 

MOV AX,ASCII_PR 
CALL SPUJ_ED_AX 
CALL T1KER_I0_SEC 

CALL NEXT_CONT I NUE 

MOV AL,CKEY_OATA3 
JMP EVENT_1ST_KEY 

CALL TIMER.! 0_SEC 

CALL NEX7_C0HT1NUE 

MOV AL,CKEY_DATA3 

CMP AL , AUTHO_KEY_CODE 

JZ EVENT_AUTHO 

CMP AL,CLEAR_KEY_C0OE 

J2 EVENT CLEAR 

CMP AL,PLUS_KEY_C0DE 

JZ EVENT_PLUS 

CMP AL,HINUS_iCEY_C0OE 

J2 EVENT.MINUS 

CMP AL,TIMER_OUT_COOE 

J2 EVENT_T_OUT 

CMP AL , EVENTJCEY_C00E 

JZ EVENT_EVENT 

CALL KAZUKO 



PC Code Input 



Event Enable ? 
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SOURCE LINE 



IBCF 733E 
1BD1 EBAF 

1BD3 E922FD 

1BD6 E850FA 
1BD9 EBA2FA 
1BDC E810F6 
1BDF E8C9F8 
IBE2 E9EEFC 

1 BE? E8B600 
1BE8 B83541 
1BEB E90800 

1 BEE E8CB0O 
1BF1 7319 
1BF3 B84364 
1BF6 E8A8F8 
IBF9 E84AFA 

1BFC EBB8FB 

1BFF EB84 

1C01 E80A01 
1C04 E90300 
1C07 E84E01 
1C0A 7353 
1CDC E918FD 

1C0F B7B0 
ICIt 8A1E2807 
1C13 6BF3 
1C17 E8A402 
1C1A 8800 

1C1C A28307 
ICtF B088 
1C21 A284 07 
1C24 E8F8FB 
1C27 E828FA 

1C2A E88DFB 

1C20 A08907 
1C30 E8D1F4 
1C33 7249 
1C35 B700 
1C37 8A1E2807 
1C3B 8BF3 
1C3D E87E02 
1C40 8A20 

1C42 A2B4 07 
IC45 88268307 
1C49 E87202 



176B 
1769 
1770 
1771 
1772 
1773 
1774 
1775 
1776 
1777 
1778 
1779 
1780 
1781 
1782 
1783 
1784 
1783 
1786 
1787 
1788 
1789 
1790 
1791 
1792 
1793 
1794 
1793 
1796 
1797 
1798 
1799 
1800 
1801 
t802 
1803 
1804 
1803 
1806 
1807 
1808 
1809 
1810 
1811 
1812 
1813 
1814 
1813 
1816 
1817 
1818 
1819 
1820 
1821 
1822 
1823 
1824 



JHC RANDOM_YOYAKU 
JMP EVENT_EPR 



EVEHT T_OUT: JMP R ANDOM_MOI>OR I 



73 EVEMT_EVEMTt 



EVEMT.AUTHO : 



EVEHT_CLEAR: 

EVENT_HSG i 
I 
l 
I 

EVENT_ PLUS : 

EVENT_MINUSt 
EVEHT_UD : 
EVEHT_HO: 

R«N£>OM_YOYAKU : 



CALL EVENT_TO_BASIC 
CALL VIEU_TBL_LED 
CALL RUH_COHVERTER 
CALL SPuIlED_DISP 
JMP HEXT.ENO 

CALL KEIYAKU 
MOV AX,ASCII_AU 
JMP EVENT_MSG 

CALL KAIYAKU 
JMC EVEHT.NO 
MOV AX, ASCII _DE 
CALL SPU_LED_AX 
CALL TIMER_1_SEC 

CALL NEXT_C0NT I HUE 

JMP EV_PC_OK_YO 

CALL UP.YOYAKU 
JMP EVEHT_UD 
CALL 0OUN_YOYAKU 
JMC FORCED.EVEHT 
JMP MSG_NO_UT_END 

MOV BH,0 

MOV BL,CIC_BYTE3 

MOV SI,BX 

CAU. KEY_BUFF_ADRS 

MOV CBX3CSI3,AL 

MOV CMSB_LED3,AL 
MOV AL,88H 
MOV CLSB_LED1,AL 
CALL SPU_LED_FLASK 
CALL TIMER_3_SEC 

CALL NEXT_COMTIMUE 

MOV AL, CKEY_DATA3 

CALL KAZUKO 

JC IRC YOYftKU 

MOV BH,0 

MOV BL,CIC_BYTE) 

MOV SI .BX 

CALL KEY_BUFF_ADRS 

MOV AH,CSI3IBX3 

MOV CLSB_LED3 , AL 
MOV IMSB_LED3,AH 
CALL KEY BUFF_A0 l RS 



P»u Channel Shinki K«iy«ku 



I LSB - 



ttt K«y Incut Wait 33) 



AH 
AL 



[ 1st KEY 3 
t KEY_DATA 3 



LED Display 
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HEWLETT-PACKARD: 8086 A**e»bl»r 
SOURCE LIME 



1C4C 894004 
1£4F E8CDF8 
!C32 E841FA 

1C35 8B362807 
1C59 81C6000A 
1C3D 881 C 

1C3F E83000 
1C62 833C00 
1C65 7417 
1C67 633C01 
1C6A 74 OC 

1C6C E85D00 
1C6F E839F8 
1C72 E80E01 
1C75 E933FF 

1C78 E8A4F8 
IC78 E92DFF 

1C7E E996FC 



1CS1 803624 07 
1C83 81 07 
1C87 D3C6 
1C89 81C60006 
4C8D 0336 IE 07 
1C91 C3y 

1C92 BE0009 
1C93 03361E07 
1C99 0336 IE 07 
1C9D C3 



1C9E 
1CA2 
1CA6 
1CA8 
1CAA 
1 CAE 
1C81 
1CB3 
1CB8 
1CBB 
1CBC 
1CC0 
1CC4 
1CC6 
1CC8 
1CCC 
1CCF 
1CD3 
1CD3 



88362807 
81C6000A 
8A1C 
B700 

891E1E07 

E8D0FF 

268024F8 

A 02 A 07 

260804 

C3 

88362807 

81C6000A 

8A1C 

8700 

891E1E07 

E8B2FF 

26803CF8 

7306 

268024F8 



1823 
1826 
1827 
1828 
1829 
1830 
1831 
1832 
1833 
1834 
1835 
1836 
1837 
1838 
1839 
1840 
1841 
1842 
1843 
1844 
1843 
1846 
1847 
1848 
1849 
1830 
1831 
1832 
t833 
1854 
1835 
1836 
1837 
1858 
1859 
I860 
1861 
1862 
1863 
1864 
1863 
1866 
1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1873 
1876 
1877 
1878 
1879 
1880 
1881 



FORCED EVENT: 



; 

EVENT_RT1 : 
IRG_ YOYAKUi 



ES_PAY_STATUS i 



EV FRED ADRS: 



KEXVAk'U: 



KAlYAKU: 



MOV CSI3CBX+4 3, AX ; 
CALL SPU_LED_FLASH j 
CALL LED_BIN_8X 

HOV SI, CIC BYTE 3 
ADD SI, HELP 
MOV CSI3,BL 



til Pav Channel Tuning 3 3 
ttC Pay 33 J 



Tiaer Address 
Channel 



CALL EV_FREQ_ADRS 
CMP WORD PTR CSI3,0 
JZ lRC_YOYAKU 
CMP WORD PTR CSI3, 1 
JZ EVENT_RT1 

CALL PAY_CH_MIRU 
CALL SPU_LED_DISP 
CALL EVENT J3INJTBL 
JMP EVENT_KEY_3aIT 

CALL SPU_LED_ FLASH 
J«P EVENTJCEY_WAIT 

JMP UT_MO_UT_END 

SI « ES_EVENT_TIMER ♦ ICONV_N03 * 128 + Channel 

MOV SI, CCONV_N03 
MOV CL,7 
ROL Sl,CL 

ADD S I , ES_E VENT_T I MER 
ADD SI,CB?NARY_LEDJ 
RET 

MOV SI,EVENT_NO_FREQ 
ADD SI,CBINARY_LEDJ 
ADD SI,CBIHARY_LED3 
RET 

MOV SI,tIC_EYTE3 
ADD SI, HELP 
HOV BL,tSI3 
MOV BH,0 

MOV (BINARY LEDJ.BX 
CALL ES_PAY~STATUS 
AND BYTE PTR ES:CSI3,OF8H 
MOV AL,[DEVICE_N03 
OR ES:tSI3,AL 
RET 

MOV SI, IIC BYTE) 
ADD SI, HELP 
MOV BL,tSI3 
MOV BH,0 

MOV C8INARY_LED3 ,BX 
CALL ES_PAY_STATUS 
CMP BYTE PTR ES:tSI3,0F8H 
JNC KAIYAKU_ERR 
AND BYTE PTR ESiCSI3,0F8H 
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HEWLETT-PACKARD : 8036 ftueat-ltr 
SOURCE LINE 



1CD9 F9 
1CDA C3 
1CDB C3 

1COC EBA2FF 
1 CDF 9480 
1CC1 26803CF8 
ICES 7202 
1CE7 B4C0 

1CE9 0A262E07 
ICED 602680 073F 
1CF2 08268007 
1CF6 E8F6F4 
1CF9 C3 

1CFA GEOOOft 
1CFD 03362807 
1D01 B700 
fD03 8A1C 
1D03 83FB00 
1D08 74 OF 
1D0A 4B 
IDOB E90B0O 



1D0E 
1D11 
1D15 
1D17 
1D19 
1D1D 
IDtF 
1D21 
1D23 
1D27 
1D28 
1D2B 
1D2D 
1D30 
1D34 
1D36 
1038 
1D3A 
1D3B 



BEOOOA 

03362B07 

B700 

8AtC 

88362407 

B107 

D3C6 

81C60006 

B164 

43 

83FB64 
7203 
BB01 00 
26F60 007 

7306 
FEC9 
73ED 
F9 

C3 



1D3C 891E1E07 
1D40 E823FA 

1D43 BE3000 
1D46 03362407 
1D4A 681 C 

1D4C 80362807 
1030 81C6000A 
1034 881 C 
1D56 F8 
1D37 C3 



1882 
1883 

1884 KAIYAKU_ERRi 

1885 ; 

1886 PAY_CH_HlRUi 
1887 

1888 
1889 
1890 

1891 ; 

1892 HATUt 
1893 

1894 
1893 
1896 

1897 ; 

1898 VOYAKU_SEARCH : 
1899 

1900 
1901 
1902 
1903 
1904 
1903 

1906 I 

1907 UP_YOYAKU( 
1908 

1909 
1910 

1911 UP_WAKEARI: 

1912 ~ 
1913 
1914 
1913 

1916 UYLi 
1917 
1918 
1919 

1920 UYJ: 

t921 

1922 

1923 

1924 

1923 

1926 ; 

1927 UD_V_RETi 
1928 

1929 ; 

1930 

1931 

1932 

1933 ; 

1934 

1933 

1936 

1937 

1938 



STC 
RET 
RET 

CALL ES_PAY_STATUS 
nov ah. Ion T 

CMP BYTE PTR ES:tSI3,0F8M 
JC HATU 
nov AH.OCOH 

OR AH,£C0NV_N0_8IT3 

AKD BYTE PTR CNO«_EVENT J . 3FH 

OR CN0U - EVENT3,AH 

CALL RUN_CONVERTER 

RET ~ 

MOV 3 I, HELP 
ADO SI,CIC_BYTE3 
nov BH,0 
nov 8L,tSI3 
cnp bx.o 

JZ UP JJAKEAR I 
DEC BX 

JHP UP_WAKEARI 

nov SI .HELP 
ADO SI,CIC_BYTE3 
nov BH,0 
nOV BL.ISI3 

nov si,c cohv.no 3 
nov CL.7 
R0L SI,CL 

ADD S I , ES_EVENT__T I MER 

nov cl,ioo 

INC BX 
CMP BX # 100 
JC UYJ 
nov BX, 1 

TEST BYTE PTR ES t tSI 3 IBX3 , 7 

JH2 UD_Y_RET 

DEC CL 

JNZ UYL 

STC 

RET 

nOV CBINARY_LED1,BX 
CALL BINDECJLED 

nOV SI,EVEHT_CHANNEL 
AOD SI,£C0NV_N03 
nov CSIJ,BL 

HOV SI,UC_BYTE3 
ADD SI, HELP 

nov csn,BL 

CLC 
RET 
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HEWLETT-PACKARD: 8036 A*»emt>l«r 

source LINE 



1939 ; 
194 0 

1D38 BE 00 OA 1941 DO'JN YOYAKU: 

1D3B 03362907 1942 

1D3F 8A1C 1943 

1D61 B700 1944 

1D63 8B362407 1945 

1D67 B107 1946 

I 069 D3C6 1947 

1D6B 31C60006 1948 

1D6F B164 1949 

!D7t 4B 1930 DYL : 

1D72 7503 1931 

1D74 BB6300 1932 

1D77 26F60007 1933 DYJ: 

1D7B 75BF 1934 

1D7D FEC9 1933 

107F 75F0 1936 

1D81 F9 1937 

1082 C3 1936 

1939 ; 

1D83 A01E07 I960 EVENT BIN_TBL: 

1D86 BE3000 1961 " 

1D89 033624 07 ^962 
ID8D 8804 1963 
1D8F C3 1964 

1963 j 

1966 ; 

1967 i 

1968 ; 

1969 t 

1970 ; 

1971 i 

1972 ; 
1973 

1D90 38 1974 ANCO TOUROKU: 

1091 BE0004 1973 

1094 8700 1976 

1096 8A1E2807 1977 

109A 02DB 1978 

109C 8900 1979 

1980 i 

1D9E B89CD4 1981 ANG0_1 10: 

10A1 E800F7 1982 * 

1DA4 E8B1F8 1983 

1984 i 
10A7 ESI OF A 1983 

1986 t 
10AA E9FC00 1967 
10 AD 7307 1988 
1DAF 3C16 1989 
1DB1 7571 1990 
10B3 E942FB 1991 
10B6 8800 1992 ANG0_f_20t 

1DB8 8A00 1993 ANCD^! 21* 

10BA A28407 1994 ~ 

10BD B420 1993 



MOV SI , HELP 

ADD SI.CIC_BYTE3 

nOV BL,tSI3 

WOV BH,0 

MOV SI,tCONV N03 

MOV CL,7 

ROL SI.CL 

ADD SI,ES_EVENT_TIMER 
riOV CL,100 
DEC BX 
JH2 DYJ 
MOV BX.99 

TEST BYTE PTR ES i CSI 3 C8X3 , 7 

JNZ UD_Y_RET 

DEC CL 

JNZ DYL 

STC 

RET 

MOV AL, (BINARY LED] 
MOV S I , EVENT_CH ANNEL 
ADD SI,CC0NV~N03 
MOV ISIJ,AL 
RET 



Another Subroutines 



POP AX 

WOV SI,NEXT_CO_ADRS 

410 V BH,0 

MOV BL,tIC_BYTE3 

ADD 8L jBL 

MOV ISI3CBX3.AX 

MOV AX,A$CII_NU 
CALL SPUJ.ED AX 
CALL TIttER_10_SEC 

CALL HEXT_CONT 1 HUE 

CALL ANCO SUB 

JNC ANGO_7_20 

CMP AL,CLEAR_KEY_COD£ 

JNZ ANCO ERR" " 

JMP RANDOM.MODORI 

MOV tSI3CPX3,«L 

MOV AL,tSI3CBX3 

MOV tLSB_LED3,AL 

MOV AH,20H 
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HEWLETT-PACKARD* 8086 Assanblcr 



SOURCE LINE 



10BF E8QE01 
10C2 E8F5F9 



1DC3 
IOCS 
1DCA 

iocc 

IDCE 
IDOO 
IDD3 
10D6 
1DD9 
IDDB 



E8E10D 

7306 

3C16 

7336 

EBCE 

884 001 

8A4D01 

A28407 

8A20 

E8F200 



1DDE E8D9F9 



10E1 
1DE4 
1DE6 
10E8 
IDEA 
1DEC 
10EF 
1DF2 
1PF3 
1DF8 



E8C300 

7306 

3C16 

73E9 

EBCC 

884002 

8A4002 

A28407 

0*6001 

E8D300 



10FB E8BCF9 



ICfFE 
1E01 
1E03 
1E03 
1E07 
1E09 
1E0C 
1E0F 
1E12 



E6A800 

7306 

3C16 

731 D 

EBCA 

884003 

A28407 

806002 

E8BB00 



1E13 BE0004 

1E10 B700 

1E1A 8A1E2807 

1E1E 02DB 

1E20 8B00 

1E22 SO 

1E23 C3 



IE24 E9B0PA 



1E27 38 
1E28 BE0004 
1E28 B7 00 



1996 

1997 | 

1998 

1999 ; 

2000 

2001 

2002 

2003 

2004 

2003 AHC0_l_30t 

2006 AHG0_t_31 I 

2007 

2008 

2009 

2010 ; 

2011 

2012 t 

2013 

2014 

2013 

2016 

2017 

2018 ANG0_1_40t 

2019 ANGO_1_41 : 
2020 

2021 
2022 
2023 ; 
2024 
2023 ; 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 
2033 ; 
2036 
2037 
2038 
2039 
2040 
2041 
2042 

2043 ; 

2044 ; 
2043 i 

2046 ANCO_ERRt 

2047 j 

2048 ; 

2049 ; 

2030 AHGO.IHPUTt 

2031 

2032 



AHCO_l_RET: 



CALL ANGO_SUB1 

CALL NEXT_C0MT I HUE 

CALL ANGO.SUB 

JHC AHGO_1_30 

CMP AL,CLE»R_KEY_CODE 

JM2 AHGO.ERR . 

JHP ANCO_1_10 

MOV CSI3tBX+l3,AL 

MOV AL,tSI3CBX+l3 

MOV tLSB_LED3,AL 

MOV AH,C$I3CBX3 

CALL ANG0_SUBt 

CALL NEXT_CONTINUE 

CALL ANG0_SU8 

JHC AHCO_t_40 

CUP AL,CLEAR_KEY_CODE 

JNZ ANGO_1_31 

JMP AKG0llZ21 

MOV CSI3lBX+23 # AL 

MOV AL, C3I3CBX+23 

MOV CLS8_LED3,AL 

MOV AH,[SX3CBX*M 

CALL AHCO_SUB1 

CALL NEXT.CONTINUE 

CALL AN60_SUB 

JHC AHGO 1J*ET 

CMP AL,CLEAP_KEY_CODE 

JHZ ANGO.ERR 

JMP AHG0_1_3I 

MOV tSI37BX+33,AL 

MOV CLSB_LED3.AL 

MOV AH, C S I 3C6X+2 I 

CALL ANGO_SUB1 

MOV S I . HEXT_GO_ADR$ 

MOV BH.O 

MOV BL,CIC_BYTE3 

ADD BL/BL 

MOV AX,C$I3tBX3 

PUSH AX 

RET 



JMP HSCERR_UT_END 



POP AX 

MOV SI,HEXT_GO_ADRS 
MOV BH,0 
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HEWLETT-PACKARD '. 3036 AMenbltr 



SOURCE LINE 



1E2D 


8A1E2807 


2033 








MOV BL,CIC_BVTE3 


1E31 


02DB 


2054 








ADD BL,BL 


1E33 


8900 


2035 
2036 








flOV rSI3CBX3,AX 


1E33 


68B6B6 


2037 


ANG0_ 


2_ 


.10: 


MOV AX, 0B6B6H 


1E38 


E869F6 


2038 








CALL SPU_LED_AX 


1E3B 


E81AF8 


2039 
2060 


t 






CALL TIMER_10_SEC 


1 E3E 


E879F9 


2061 
2062 


J 






CALL NEXT — CONTINUE 


1E4I 


E86500 


2063 


ANGO 2.1 1 i 


CALL ANGO_SU8 


1 E44 


7307 


2064 








JNC ANGO_2_20 


| £4g 


3C16 


2065 








CMP AL , CLE AR_KE Y_C0t>E 


1E48 


75DA 


2066 








JNZ ANGO_ERR 


1E4A 


E9ABFA 


2067 








JMP RANOOM_M000RI 


1 E4D 


88 00 


2068 


ANGCL 


*» 
_^ 


.20: 


MOV CSI3£8X3,AL 


1E4F 


B8B686 


2069 


ANGO_2_21 i 


MOV «X,86B6H 


1E52 


E88900 


2070 
2071 


; 






CALL ANG0_SU82 


1 E55 


E962F9 


2072 
2073 


? 






CALL NEKT^CONTINUE 


1 E38 


EB4E00 


2074 








CALL ANGO_ SUB 


t E5B 


7306 


2075 








JNC ANG0_2_30 


1 E3D 


3Ct6 


2076 








CMP AL , CLE AR_KEY_ CODE 




7SC3 


2077 








JNZ AHGO_ERR 


1E61 


EB02 


2078 








JMP ANGO_2_10 


I £63 


884001 


2079 


ANGO_2_30j 


MOV CSX3CBX+1 3,AL 


1E66 


B8B620 


2090 


ANG0_2_31 : 


MOV AX,20B6H 


1E69 


E87200 


2081 




CALL ANGO_SUB2 






2082 










I cot 


E84BF9 


2083 
2084 


; 






CALL NEXT_CONT I NUE 


1E6F 


E83700 


2085 








CALL ANGO_SUB 


1E72 


7306 


2086 








JNC HNGO_2_4 0 


1E74 


3C16 


2087 








CMP AL,CLEAR_KEV_CODE 


1 ET6 


75AC 


2088 








JNZ ANGO_ ERR*" 


1E79 


EBC>5 


2039 








JMP ANG0C2_21 


I E7A 




2090 


ANGO 


_2 


40: 


MOV £31 3CBX+23, AL 


1 E7D 


B88620 


2 091 


ANGO 2_4 1 s 


tlOV AX, 2086H 


* tov 


COvC V v 


2092 
2093 








CALL ANGO SU82 


1 C07 

i tyo 




2 094 
2093 








CALL NEXT CONTINUE 


1E86 


E82000 


2096 








CALL ANGO_3UB 


1E89 


7306 


2097 








JNC ANC0_2_RET 


1ES8 


3CI6 


2098 








CMP AL. CLEAR KEV_CODE 


1 E80 


7395 


2099 








JNZ ANCO.EPP 


1E8F 


EBD3 


21 00 








- JMP ANGO_2_?1 


1E91 


884003 


21 01 


AHG0. 


_2. 


_RETi 


MOV tSI 3Tbx*3) - AL 


1E94 


BS2020 


2102 








MOV AX , 2 02 OH 


1E97 


E84400 


2103 
2104 








CALL ANG0_SUB2 


1E9A 


8E0004 


2105 








MOV SI,NEXT_GO_ADRS 


IE9C* 


B700 


2106 








MOV BH.O 


1E9F 


8AIE2307 


2107 








MOV BL.CIC_BYTE3 


IE A3 


02DB 


21 08 








ADD BL,BL 


1EA5 


8B0O 


21 09 








MOV AX,tSI3CBX3 
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HEULETT-Fi.CKAPDt 8086 AffMAbUr 
SOURCE LINE 



1EA7 50 
1 EA8 C3 



1EA9 
1EAC 
lEftF 
1E81 
1E83 
IE83 
1EB6 
IEB? 
1EBC 
I EBD 



A08907 

E333F2 

7100 

3C0D 

7304 

38 

E93FFA 
E80200 
F9 
C3 



1EBE BE0010 
1EC I B700 
1EC3 8A1E2807 
1EC7 03DB 
1EC9 03DB 
IECB 03DB 
1ECD 03D8 
IECF C3 

I EDO 88268507 
1ED4 E8BDF4 
1ED7 EBD1P5 
1EDA E87BF7 
1EDD C3 

1EDE E8C3F3 
1EE1 E874F7 
1EE4 C3 



»EE5 
iE£3 
IEEm 
I EEC 
IEEE 
IEF1 
1EF4 
1EF7 
1EFA 
1EFC 
1EFF 
IF02 
1F03 
IF07 
1F0A 
IFOD 

tno 

1FI2 



E9D6FF 

8500 

8hF5 

8a 1 0 

80E20F 

E81F00 

8H43Q1 

30E10F 

03M 

E9140O 

804802 

80E10F 

03M 

E8 HQ 00 

3A4803 

30E 1 OF 

03M 

C3 



1FI3 03D2 
1F13 3BC2 
1FI7 03C0 



21 1 0 
21 11 

2112 i 

2113 i 

2114 j 

2 1 1 ? AHGO_SUB : 

2116 ~ 

2117 

2118 

21 19 

2120 

2121 

2122 KAORU: 

2123 

2124 

2125 ; 

2126 KEY_8UFF_ADR5i 
2127 

2128 
2129 
2130 
2131 
2132 
2133 

2134 ; 

2135 ANG0_SUB1 I 
2136 

2137 
2138 
2139 

2140 ; 

2141 «NG0_SUB2: 
2142 

2143 
2144 ; 

2146 
2147 
2148 
2149 
2130 
2131 
2132 
2153 
2154 
2135 
2156 
2157 
2158 
2139 
2160 
2161 
2162 

2163 ) 

2164 MULTI 10 DX: 
2163 

2166 



PUSH AX 
PET 



HOV AL,CKEY_DAT*3 

CALL KAZUKO 

JKC KEY_BUFF_ADR3 

CMP AL,TIMER_0UT_CODE 

JHZ KAORU 

POP AX 

JhJP RANDOH.KODORJ 
CALL KEY BUFF ADRS 
STC 
RET 

NOV 5I,KEY_DATA_STACK 

MOV BH,Q 

KOV BL,C1C_BYTE3 

ADD BX,BX 

ADD BX,BX 

ADD BX,BX 

ADD BX,BX 

RET 

MOV tMSB_LED3,AH 
CALL SPU_CLEAR_DISP 
CALL SPU_LED_DJSP 
CALL TIHER_10_SEC 
RET 

CALL SPU_LED_AX 
CALL TIMER 10 SEC 
RET 

CALL KEY_BUFF_ADRS 

MOV CH,0 

MOV DH,CH 

MOV DL,CSI3tBX3 

AMD DL,OFH 

CALL HULTI_10_DX 

MOV CL,CSI-M3CBX3 

AHD CL,OFH 

ADD DX,CX 

CALL MULTI_10 DX 

MOV CL,[$I*2UBX3 

AHD CL,OFH 

ADD DX,CX 

CALL MULTI 1 0_DX 

MOV CL,CSI*33CBX3 

AND CL,OFH 

ADD DX,CX 

PET 



ADD DX, DX 
MOV fiX/DX 
ADD AX, AX 



*2 



•2*2 



i DX » #1 

* DX » 11*10 



; DX » #1*1 0+«2 

; DX »*«1*1 0*»2>*1 0 



: DX « <#1*l ©*»2>*1 0*43 

. DX -'<#!*! 0*#2>* 10*43 »*1 0 



. ox «<<#1*1 0*t2>*l 0**3 >*1 0+44 



■ *4 
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SOURCE LINE 




1F19 


03C0 


2167 




ADO AX, AX : +2*2*2 - *3 


1F1B 


0300 


2168 




ADD DX,AX ; *2 ♦ *B ■ *10 


1F1D 


C3 


2169 
2170 




RET 






2171 




Kcv In Shit* ftngou Wo Displau Suru 






2172 


; 




1FIE 


58 


2173 


ANGO.PISPLAY: 


POP AX 


1F1F 


BE0004 


2174 




MOV SI , NEXT GO_ADRS 


1F22 


B700 


2175 




NOV BH, 0 


1F24 


8AtE2807 


2176 




MOV BL, C IC_PYTE3 


1F28 


02DB 


2177 




ADO BL,BL 


1F2A 


3900 


2173 




MOV rsntBX3,Ax 






2179 






1F2C 


E8SFFF 


2180 




CALL KEY_BUFF_ADRS 


1F2F 


C6400700 


2181 




MOV BYTE PTP T$I3IBX+73,0 






2182 


j 




1F33 


885341 


2183 


ANGO_AU_WT_LP i 


MOV AX, ASCI I AU 


1F36 


E36BF3 


2134 




CALL SPU LED~AX 


1F39 


E80AF7 


2185 




CALL TIMER„1 SEC 






2136 






1F3C 


E87BF8 


2187 




CALL NEXT_CONTINUE 






2188 






IF3F 


A08907 


2189 




MOV AL/tKEY DATA 3 


1F42 


3CJ2 


2190 




CMP AL*AUTHO KEY CODE 


1F44 


7476 


2191 




JZ ANGO NINTEI 


1 F46 


3CI 6 


21 92 




cmp cti f i PAR 1 ^fy rhr>P 


1F46 


7462 


2193 




J2 ANGO NO AUTHO 


1F4A 


E871FF 


2194 




CALL KEY BUFF ADPS 


1F4D 


FE4 007 


2193 




IMt BYTF PTP T^I5tRy+ri 


1F30 


B020 


2196 




MOV AL 2 OH 


1F52 


A28507 


2197 




MOV rMSR 1 PM OL 

1 'V T HUP W ^ L J • F*t 


1 F33 


8AD0 


21 98 






1P57 


A204O7 


2199 




HOV ri cb i cm tit 


1F3A 


E84EF3 


2200 




CALL SPU LFT* M *P 


1F5D 


E8E6F6 


2201 


ANCO_DISP_LP : 


CALL TII1ER_ t_SEC 






2202 


; 




1F60 


E837F8 


2203 




CALL NEXT^COHTINUE 






2204 






1F63 


A0S907 


2205 




MOV AL . t KE Y_DATA 3 


1F66 


3C12 


2206 




CMP AL, AUTH0_J'EY_C0DE 


tF68 


7452 


2207 




J2 ANGO NINTEI 


1F6A 


3C16 


2208 




CMP AL* CLEAF KEY_C0DE 


1F6C 


74 3E 


2209 




4Z ANGO NO aUTWO 


1FSE 


E84DFF 


221 0 




CALL KEY BUFF hPPS 


1F71 


8A6007 


221 1 




MOV AH, CSI 3 EBlT+73 


1F74 


9OE4 03 


2212 




AND AH, 3 


IF77 


OADC 


2213 




OR BL,AH 


IF?? 


3A4 0FF 


2214 




MOV AL . ESI 3 CBX-t 3 


1F?C 


A23507 


2215 




MOV CMSB_LED3,HL 


1F7F 


8A00 


2216 




MOV AL,CSI3£BXJ 


1F8I 


A284 07 


2217 




MOV CLSB LED3,AL_ 


1F84 


E80DF4 


2218 




CALL SPU_CLEAR_DISP 


1F87 


E821F3 


2219 




CALL SFU_LED_DISP 






2220 


1 




1F8A 


EB3IFF 


2221 




CALL KEY_8UFF_ADRS 


1F8D 


FE4 007 


2222 




IMC BYTE PTR ES13CBX+73 


1F90 


8A60D7 


2223 




MOV AH,CSI3tBX+?3 
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HEWLETT-PACKARD t 8066 Assembler 



SOURCE LINE 



1F93 80FC96 
1F96 7314 
If 99 80E403 
1F9B 75C0 
1F9D E8A6F6 

1PA0 E817F8 

IF A3 &0890? 
1FA6 3C12 
1FA9 7412 
1FAA EB87 

IF AC BE0004 
1FAF B700 
1FB1 8A1E28Q7 
1FB3 02DB 
1F87 8B00 
IFB9 30 
1FBA F9 
1FBB C3 

1FBC BE 0004 
1FBF B70 0 
1FC1 8A1E2807 
1FC3 02DB 
IFC7 8B00 
1FC9 30 
1FCA F8 
1FC8 C3 



1FCC 3C88 
1FCE 7406 
1FD0 3C8A 
1FD2 7478 
1FD4 F8 
1FD3 C3 

IFDb 8A44 05 
1F09 8<00 
1FDB 8B34 06 
1FDE BB0009 
tFEt 03D8 
YFE3 03D8 
1FE3 8917 

IFE? 8O0000 
1 FEA BB0006 
1FED 03D8 

1FEF 83FA06 
IFF 2 7356 

1FF4 26F60707 
tFF8 7449 



2224 
2223 
2226 
2227 
2228 
2229 
2230 
2231 
2232 
2233 
2234 
2233 
2236 
2237 
2238 
2239 
224 0 
2241 
2242 
2243 
2244 
2245 
2246 
£247 
2248 
2249 
2230 
2231 
2232 
2233 
2234 
2235 
2236 
2257 
2238 
2239 
2260 
2261 
2262 
2263 
2264 
2265 
2266 
2267 
2268 
2269 
2270 
2271 
2272 
2273 
2274 
2273 
2276 
2277 
2278 
2279 
2280 



AUGO_AU_RETRY I 

; 



ANGO_M0_AUTHO: 



ANCO NIKTEI: 



; 
; 

PAY CP.OUP 1 ! 



PAY_PROG_STAPT: 



EV_F_ST_CX: 



CHP AH, 130 

JMC ANGO_H0_AUTHO 

AND AH, 3 

JHZ AWGO_DISP_LP 

CALL TIrtER_1_SEC 

CALL HEXT.CONTIMUE 

HOV AL,IKEY_DATAJ 
CMP AL,AUTHO_KEY_CODE 
JZ ANGO_HINTEI 
JMP ANGO_AU_WT_LP 

HOV SI,NEXT_CO_ADPS 

MOV BH,0 

MOV BL,CIC_BYTE3 

ADD BL,BL 

MOV AX.tSI3 r BXJ 

PUSH AX 

STC 

RET 

110V SI ,NEXT_GO_ADR$ 
nov BH,0 
HOV BL,CIC_BYTE3 
ADD BL,BL 

nov Ax,esiuex3 

PUSH AX 

CLC 

RET 



CMP AL,88H 

JZ PAY_PROG_START 

CMP AL,8AH 

JZ PAY_PROC_STOP 

CLC 

RET 

MOV AL,tSI+33 ; Channel 
MOV AH,0 

HOV DX,CSI+63 ; DX * Freq. Data 
MOV BX , EVEHT_HO_FREO 
ADD BX,AX 

ADD BX,AX ; BX ■ Freq. Teble Address 

MOV C8X3,DX t Frequency Set 

HOV DX,0 

HOV BX # ES_EVEHT TIMER 
ADD BX,AX 

CMP DX,6 

JHC P_P_START_RET 

TEST BYTE PTR ES: £6X3,7 
JZ HEXT_EV_ST 
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HEWLETT-PACKARD t 8086 Affenbler 



SOURCE LI HE 







2281 


; 


1FFA 


50 


2282 




IFFB 


53 


2283 




1FFC 


52 


2284 








2285 


• 


1FFD 


A31E07 


2256 




2000 


88162407 


2287 




2004 


268A07 


2288 




2007 


24 07 


2289 




2009 


7502 


2290 




2D0B 


B002 


2291 








2292 


• 


200D 


A22A07 


2293 


DEV_OK : 


2010 


02C0 


2294 




2012 


02CO 


2295 




2014 


02C0 


2296 




2016 


02DO 


2297 




2018 


88162807 


2298 




20»C 


E81AF0 


2299 




201F 


E884F0 


2300 




2022 


E88FF3 


2301 




2025 


8B1E1E07 


2302 




2029 


E83CF7 


2303 








5304 


j 


202C 


BE8003 


2305 




2 02F 


03362807 


2306 




2 033 


03362807 


2307 




2037 


8B161A07 


2308 




203B 


8914 


2309 








231 0 


. 


203D 


E81FFC 


231 1 






* 


2312 


t 


2040 


5A 


2313 




2041 


5B 


2314 




2042 


58 


2315 




2043 


42 


2316 


NEXT_EV_ST : 


2044 


61C38000 


2317 




2046 


EB«5 


2318 








2319 


■ 


204H 


F8 


2320 


P_P_STmRT_R£T» 


204B 


C3 


2321 








2322 


; 


204C 


90 


2323 


PAY_PPOC STOP: 


204D 


F8 


2324 


PHY_CR0UF_2 : 


204E 


C3 


2325 








2326 


; 






2327 


j 






2328 


; 






2329 








2330 








2331 








2332 








2333 








2334 








2335 








2336 








2337 





PUSH AX 
PUSH BX 
PUSH DX 



: Channel 

: M th Conw«rt«r 

; Drop Ho . 



Event Ti»«r Add 



MOV tBJHAPY_LED3 .AX 
MOV EC0HV_N03.DL 
MOV AL,ES:tBX3 
AND 7 
JN2 DEV^OK 
HOV AL,2 

MOV CDEVICE_MOJ,AL 
ADD AL,AL 
ADD AL , AL 

ADD AL/ AL ; AL 

ADD DL,AL 
MOV CIC_6YTE3,DL 
CALL CONV_TO DROP 
CALL ID_DR0P_DEV1CE 
CALL SPU_RELAY OH 
MOV BX , 1 5 1 HAPY~LED 3 
CALL 6IHDEC_LED 

WOV SI , JUMP_ADDRESS 
ADD SI,tIC_BYTEJ 
ADD SI, CIC_BYTE3 
MOV DX, DBASE PQIHT) 
MOV CSI3.DX 

CALL FORCED_EVEHT 

POP DX 

POP BX 

POP AX 

IHC DX 

ADD BX,i28 

JMP EV_F_STJ> 

CLC 
RET 

HOP 
CLC 
RET 



GLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 
GLOBAL 



POWER_DET_CMD 

LOAD_FROH_DROP 

LOAD_TO_DROP 

SPU_3TATUS_REQ 

ID_DROP_DEVICE 

ic^drop^device 
cohv_suTbit_al 

DROP_BlT_AL 
SPU RELAY OFF 
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SOURCE LINE 



2330 


GLOBAL 


2339 


GLOBAL 


2340 


GLOBAL 


2341 


GLOBAL 


2342 


GLOBAL 


2343 


GLOBAL 


2344 


GLOBAL 


2343 


GLOBAL 


2346 


GLOBAL 


2347 


GLOBAL 


2348 


GLOBAL 


2349 


GLOBAL 


2350 


GLOBAL 


2331 


GLOBAL 


2332 


GLOBAL 


2353 


GLOBAL 


2334 


GLOBAL 


2333 


GLOBAL 


2336 


GLOBAL 


2337 ; 




2338 ; 




2339 ; 




2360 


EXTRH 


2361 




2362 




2163 




2364 




2363 





SPU_CLEAR_DI5P 

EVEMT_LED_OFF 

DROP_MAP_SET 

KEY_OPEP*TIOW 

COHV_TO_DROP 

DPOP~TO~C0MV 

BINt»Ic_LED 

LED_VIEW_TBL 

SPU LED DI3P 

P,UM~CONVERTE* 

PAKEARI_C>E_ON 

OP_SPU_OFF 

OP_IHITJAL 

base.routine 
jijhp~adrs_init 

JUMP_At*PS_INIZ 
t>EVICE_MAP_SET 
PAY_GR0UP_1 
PAY GROUP 2 
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What Is Claimed Is ; 

1. A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises, having a head 
end for producing a television signal and a cable 
network for conducting the television signal from 
the head end to a plurality of remote locations, 
each of which is adjacent but external to a 
respective subset of the subscriber premises, com- 
prising: 

external control unit means at each of 
the remote locations for receiving the television 
signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television signal 
from the external control unit means to a respective 
one. of the subscriber premises associated with that 
external control unit means; 

subscriber device means connected to 
each drop cable at the subscriber premises for 
applying to the drop cable a first control signal 
indicative of data to be transmitted to the external 
control unit means, at least one of said subscriber 
device means being a subscriber processing unit 
means for allowing the subscriber to apply to the 
drop cable a first control signal including channel 
data indicative of the portion of the television 
signal which that subscriber wishes to select; and 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing that external control unit means to apply to 
each associated drop cable the portion of the tele- 
vision signal indicated by the first control signal 
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channel data received via the drop cable, the first 
means including common signal processing circuitry 
which at least partially processes the information 
represented by the first control signals applied to 
all of the drop cables associated with that external 
control unit means . 



2. The apparatus defined in claim 1, 
further comprising: 

second means associated with each 
external control unit means for applying to each 
drop cable a second control signal indicative of 
data to be transmitted to the associated subscriber 
premises; and 

third means associated with each sub- 
scriber processing unit means for processing the 
second control signal to receive and store the data 
indicated by the second control signal. 

3. The apparatus defined in claim 2, 
wherein: said subscriber processing unit means 
includes a character display means; 

the second control signal applied to 
each drop cable includes character display data; and 

said subscriber processing unit means 
includes fourth means responsive to the received and 
stored second control signal for controlling the 
character display means in accordance with the 
character display data indicated by the second 
control signal. 

4. The apparatus defined in claim 3, 
wherein the character display data indicated by the 
second control signal applied to each drop cable are 
indicative of the selected portion of the television 
signal applied to that drop cable by the external 
control unit means. 
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5- The apparatus defined in claim 2, 
further comprising: 

fourth means associated with the head 
end for applying to the cable network a third control 
signal indicative of data to be transmitted to at 
least one external control unit means; and 

fifth means associated with each 
external control unit means for processing the third 
control signal to receive and store the data indicated 
by the third control signal. 

6. The apparatus defined in claim 2, 
further comprising: 

sixth means associated with each 
external control unit means for applying to the cable 
network a fourth control signal indicative of data 
to be transmitted to the head end; and 

seventh means associated with the 
head end for processing the fourth control signal to 
receive and store the data indicated by the fourth 
control signal. 

7. The apparatus defined in claim 5, 
further comprising: 

sixth means associated with each 
external control unit means for applying to the 
cable network a fourth control signal indicative of 
data to be transmitted to the head end; and 

seventh means associated with the 
head end for processing the fourth control signal to 
receive and store the data indicated by the fourth 
control signal. 

8. The apparatus defined in claim 5, 

wherein: 
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said fifth means associated with each 
external control unit means includes eighth means 
for producing address signal information which 
uniquely identifies the associated external control 
unit means; 

the third control signal includes 
address signal data indicative of at least one 
external control unit means to which the third con- 
trol signal is to be transmitted; and 

said fifth means associated with each 
external control unit means includes ninth means for 
comparing the received address signal data to the 
associated address signal information, and enabling 
the associated fifth means to store the data indi- 
cated by the third control signal if the received 
address signal data bear a predetermined relation- 
ship to the associated address signal information. 

9. The apparatus defined in claim 8, 
wherein said ninth means associated with each 
external control unit means enables said fifth means 
to store the data indicated by the third control 
signal if the received address signal data correspond 
to the associated address signal information - 

10. The apparatus defined in claim 5, 

wherein: 

the third control signal includes 
broadcast address signal data indicative of all 
external control unit means; and 

said fifth means associated with each 
external control unit means includes tenth means for 
recognizing the broadcast address signal data, and 
enabling the associated fifth means to store the 
data indicated by the third control signal if the 
received broadcast address signal data is recognized. 
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11. The apparatus defined in claim 5, 

wherein: 

the third control signal includes 
channel authorization data indicative of the por- 
tions of the television signal which at least one 
subscriber associated with that external control 
unit means is authorized to select; and 

said fifth means associated with each 
external control unit means includes eleventh means 
for causing said external control unit means to apply 
to each associated drop cable the portion of the 
television signal indicated by the first control 
signal channel data received via the drop cable only 
if the stored channel authorization data indicates 
that the subscriber associated with the drop cable 
is authorized to receive that portion of the tele- 
vision signal. 

12. The apparatus defined in claim 5, 

wherein: 

the third control signal includes 
channelization data indicative of a desired corre- 
lation between each portion of the television signal 
which can be selected by the subscriber and the 
channel data indicated by the first control signal 
used to select each portion of the television 
signal; and 

said fifth means associated with each 
external control unit means includes twelfth means 
responsive to the channelization data for causing 
the external control unit means to apply to each 
associated drop cable the correlated portion of the 
television signal indicated by the first control 
signal channel data received via the drop cable. 

13. The apparatus defined in claim 5, 

wherein: 
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the third control signal includes 
force tune data indicative of a portion of the 
television signal for transmission to the subscriber 
premises; and 

said fifth means associated with each 
external control unit means includes thirteenth means 
responsive to the force tune data for causing said 
external control unit means to apply to the associated 
drop cables the portion of the television signal 
indicated by the force tune data. 

14. The apparatus defined in claim 13, 

wherein: 

said second means associated with each 
external control unit means includes fourteenth 
means responsive to the force tune data for causing 
said second means to apply to the associated drop 
cables the second control signal; 

the second control signal applied to 
each drop cable includes television on/off data; and 

said subscriber processing unit means 
includes fifteenth means responsive to the second 
control signal for controlling on and off a tele- 
vision apparatus in accordance with the television 
on/off data. 

15. The apparatus defined in claim 8, 
wherein: said fifth means associated with each 
external control unit means includes sixteenth means 
for storing data at one or more storage addresses? 

the third control signal includes 
storage address data indicative of a storage address 
in said external control unit means; and 

said fifth means associated with each 
external control unit means includes seventeenth 
means for causing said associated sixteenth means to 
store the data indicated by the second control signal 
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commencing at a storage address which bears a pre- 
determined relationship to the storage address data 
indicated by the third control signal. 

16. The apparatus defined in claim 6, 
wherein: the first control signal includes data 
indicative of information to be transmitted from a 
subscriber device means to the head end; 

said first means associated with each 
external control unit means includes eighteenth means 
to receive and store the information indicated by 
the first control signal; 

the third control signal includes 
read data indicative of a request to transmit to the 
head end the information stored in said eighteenth 
means ; and 

said sixth means associated with said 
external control unit means includes nineteenth means 
responsive to the third control signal for enabling 
said sixth means to apply to the cable network the 
fourth control signal including data indicative of 
the stored information. 

17. The apparatus defined in claim 6, 

wherein: 

the first control signal includes 
data indicative of information to be transmitted to 
the head end; 

said first means associated with each 
external control unit means includes twentieth means 
to accumulate and store the information indicated by 
the first control signals applied to all of the drop 
cables associated with that external control unit 
means; 
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the third control signal includes 
send function data indicative of a request to trans- 
mit to the head end the accumulated information 
stored in said twentieth means; and 

said sixth means associated with said 
external control unit means includes twenty-first 
means responsive to the send function data of the 
third control signal for enabling said sixth means ' 
to apply to the cable network the fourth control 
signal including data indicative of the accumulated 
and stored information. 

18. The apparatus of claim 5, wherein: 
the first control signal includes 
data indicative of a request to view a pay-per-view 
program event; 

the third control signal includes 
pay-per-view program event data indicative of the 
transmission of a pay-per-view program event and the 
portion of the television signal corresponding to 
that pay-per-view program event; and 

the fifth means associated with each 
external control unit means includes twenty-second 
means responsive to the pay-per-view program event 
data of the third control signal for applying to 
each associated drop cable the portion of the tele- 
vision signal indicated by the third control signal 
if the pay-per-view program event indicated by the 
third control signal corresponds to the pay-per-view 
program event request of the first control signal. 

19. A cable television system for trans- 
mitting via a cable network television signals from 
a head end to a plurality of remote locations, and 
other signals between the head end and the plurality 
of remote locations, comprising: 
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means at each of the remote locations 
for receiving the television signals from the cable 
network; 

first means associated with the head 
end for applying to the cable network a first control 
signal indicative of data to be transmitted to at 
least one receiving means, at least a portion of the 
first control signal being indicative of a particular 
one of a plurality of reverse channel frequency bands; 
and 

second means associated with each 
receiving means for processing the first control 
signal and for applying to the cable network in any 
one of a plurality of reverse channel frequency bands 
a second control signal indicative of data to be 
transmitted to the head end, said second means being 
responsive to the first control signal for applying 
the second control signal in the reverse channel 
frequency band indicated by the first control signal. 

20. The cable television system defined in 
claim 19, wherein each remote location is adjacent 
but external to a respective set of subscriber pre- 
mises and wherein said receiving means comprises an 
external control unit means, said cable television 
system further comprising: 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means con- 
nected to the drop cable at at least one of the sub- 
scriber premises for allowing the subscriber to apply 
to the drop cable a third control signal indicative 
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of the portion of the television signal which that 
subscriber wishes to select; and 

processing means associated with each 
external control unit for processing the third con- 
trol signals applied to all of the drop cables asso- 
ciated with that external control unit and for causing 
that external control unit means to apply to each 
associated drop cable the portion of the television 
signal indicated by the third control signals, the 
processing means including common signal processing 
circuitry which at least partially processes the 
information represented by the third control signals 
applied to all of the drop cables associated with 
that external control circuit means. 

21. A cable television system for trans- 
mitting via a cable network television signals from 
a head end to a plurality of remote locations, and 
other signals between the head end and the plurality 
of remote locations, each remote location being 
adjacent but external to a set of subscriber premises, 
comprising: 

addressable external control unit means 
at each of the remote locations for receiving the tele- 
vision signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means 
connected to each drop cable at the subscriber's 
premises for allowing the subscriber to apply to the 
drop cable a first control signal indicative of the 
portion of the television signal which that sub- 
scriber wishes to select; 
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first means associated with each 

external control unit means for processing the first 
control signals applied to all of the drop cables 
associated with that external control unit means and 
for causing that external control unit means to apply 
to each associated drop cable the portion of the 
television signal indicated by the first control 
signal received via that drop cable, the first means 
including common signal processing circuitry which 
at least partially processes the information repre- 
sented by the first control signals applied to all 
of the drop cables associated with that external 
control unit means; 

second means associated with the head 
end means for applying to the cable network a second 
control signal indicative of data to be transmitted 
to at least one external control unit means, wherein 
at least a portion of the second control signal is 
indicative of an external control unit means address; 

third means associated with each 
external control unit means for processing the second 
control signal to receive and store the data indicated 
by the second control signal if the second control 
signal is addressed to the external control unit 
means ; and 

handshaking means associated with 
each external control unit means and responsive to 
the third means to apply to the cable network for 
transmission to the head end a response signal 
indicative of whether or not the external control 
unit means received the second control signal 
without error. 

22* A cable television system for trans- 
mitting via a cable network television signals from 
a head end to a plurality of subscriber premises, 
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and other signals between the head end and the 
plurality of subscriber premises, comprising: 

polling signal means associated with 
the head end for applying polling signals to the 
cable network; 

external control unit means located 
at a plurality of remote locations, each location 
being adjacent but external to a subset of . the sub- 
scriber premises, for receiving the television 
signals and the polling signals from the cable 
network; 

a plurality of drop cables connected 
to each external control unit means for conducting 
selected portions of the television signals from the 
external control unit means to a respective one of 
the subscriber premises associated with that external 
control unit means; 

subscriber processing unit means con- 
nected to each drop cable at the subscriber premises 
for allowing the subscriber to apply to the drop 
cable a control signal indicative of information to 
be transmitted to said external control unit means, 
including information indicating the portion of the 
television signal which that subscriber wishes to 
select and information for transmission to the head 
end; 

control signal processing means asso- 
ciated with the external control unit for receiving 
and storing the information indicated by the control 
signals applied to all of the drop cables associated 
with that external control unit means and for applying 
to each drop cable the portion of the television 
signal indicated by the television signal selection 
information received via that drop cable; and 
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polling signal processing means asso- 
ciated with each external control unit means for 
processing the received polling signals and for 
responding thereto by applying a response signal to 
the cable network for transmission to the head end 
indicative of whether or not said external control 
unit means has information to transmit to the head 
end. 

23. The cable television system defined 
in claim 22, wherein the polling signals include 
address signal data indicative of the external 
control unit means to which the polling signal is to 
be transmitted, and wherein the polling signal pro- 
cessing means further comprises: 

means for producing address signal 
information which uniquely identifies the associated 
external control unit means; and 

means for comparing the received 
address signal data to the associated address signal 
information and for causing the polling signal pro- 
cessing means to respond to the received polling 
signal if the received address signal data bear a 
predetermined relationship to the associated address 
signal information. 

24. The cable television system defined 
in claim 23 r wherein: 

said external control unit means 
includes means for associating a level of importance 
with the information which the external control unit 
means has to transmit to the head end; 

said polling signal means associated 
with the head end includes means for applying to the 
cable network response threshold level signal data 
indicative of the level at which said external 
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control unit means should respond to received 

polling signals; and 

said polling signal processing means 
associated with each external control unit means 
includes means for comparing the received threshold 
level signal data to the level of the information 
which the external control unit means has to transmit 
to the head end, and for enabling the associated 
polling signal processing means to transmit a 
response signal to the head end indicating that the 
external control unit means has information to 
transmit to the head end if the level of information 
which said external control unit means has to 
transmit to the head end bears a predetermined rela- 
tionship to the received response threshold level 
signal data. 

25. The cable television system defined 

in claim 23, wherein: 

said external control unit means 
includes means for associating a level of importance 
with the information which the external control unit 
means has to transmit to the head end; 

said polling signal means associated 
with the head end includes means for applying a 
signal to the cable network for establishing a 
priority information window on the cable network, 
the priority information window signal including 
priority response threshold level signal data 
indicative of the priority information level at 
which said external control unit means should 
respond to the polling signals; and 

said external control unit means 
includes means for receiving the priority infor- 
mation window signal and storing the priority 
response threshold level signal data, for comparing 
the priority response threshold level signal data to 
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the level of information which the external control 
unit means has to transmit to the head end, and for 
causing said polling signal processing means asso- 
ciated with said external control unit means to 
respond to any received polling signal whenever the 
information which the external control unit means 
has to transmit to the head end bears a predetermined 
relationship to the priority response threshold 
level signal data. 

26. A two-way cable television system for 
transmitting television and other signals via a cable 
network from a head end to addressable terminal 
devices at a plurality of remote locations, com- 
prising: 

first means associated with the head 
end for transmitting polling signals to the address- 
able terminal devices, the polling signals including 
a terminal device address; 

second means associated with the 
terminal devices for storing information and for 
assigning a level of importance to the stored 
information; 

third means associated with the head 
end for transmitting to the terminal devices thres- 
hold level control signals indicative of the thres- 
hold level at which the terminal devices should 
transmit information to the head end; 

fourth means associated with each 
terminal devices for receiving the threshold level 
control signals and for comparing the level of the 
information stored in the terminal device with the 
threshold level indicated by the threshold level 
control signals; and 

fifth means responsive to said fourth 
means and to received polling signals addressed to 
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the terminal device for transmitting to the head end 
a response signal indicating that the terminal device 
has information to transmit to the head end if the 
level of the information bears a predetermined 
relationship to the threshold level indicated by the 
threshold level control signals* 

27. A two-way cable television system for 
transmitting television signals and other signals 
via a cable network from a head end to addressable 
terminal devices at a plurality of remote locations, 
comprising: 

first means associated with the head 
end for transmitting polling signals to the address- 
able terminal devices, the polling signals including 
a terminal device address; 

second means associated with the 
terminal devices for storing information arid for 
assigning a level of importance to the stored 
information; 

third means associated with the head 
end for transmitting to the terminal devices priority 
information control signals indicative of the priority 
threshold level at which the terminal devices should 
transmit information to the head end; 

fourth means associated with each 
terminal device for receiving the priority infor- 
mation control signals and for comparing the level 
of the information stored in the terminal device 
with the priority threshold level indicated by the 
priority information control signals; and 

fifth means responsive to said fourth 
means and to any received polling signal for trans- 
mitting to the head end a response signal indicating 
that the terminal device has information to transmit 
to the head end if the level of the information bears 
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a predetermined relationship to the priority threshold 
level indicated by the priority information control 
signals. 

28. The cable television of claim 27 , 

wherein: 

the priority information control 
signals include data indicative of a particular one 
of a plurality of reverse channels available for 
transmission of information from the terminal 
devices to the head end; and 

the terminal devices include sixth 
means responsive to the priority information control 
signals for transmitting the response signal in the 
particular reverse channel indicated by the priority 
information control signal data. 

29. A cable television system for trans- 
mitting television signals via a cable network from 
a head end to a plurality of remote locations, each 
remote location being adjacent but external to a 
selected set of subscriber premises, comprising: 

external control unit means at each 
of the remote locations for receiving the television 
signals from the cable network; 

a plurality of drop cables connected 
to at least one external control unit means, each 
drop cable conducting a selected portion of the 
television signal from the external control unit 
means to a respective one of the subscriber premises 
associated with that external control unit means; 

subscriber device means connected to 
the drop cable at the subscriber premises for 
applying to the drop cable a service request signal 
indicative of a request by the subscriber device 
means to communicate with the external control unit 
means ; and 
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drop polling means associated with 
the external control unit means for sensing in a 
predetermined order on each drop cable of the pre- 
sence of the service request signal to enable the 
associated external control unit means to rapidly 
locate a drop cable on which a subscriber device 
means is requesting to communicate with the external 
control unit means. 

30. The cable television system of 
claim 29 , wherein said drop polling means includes a 
multiplexer means to selectively connect said drop 
polling means to each drop cable connected to the 
external control unit means. 

31. The cable television system of 
claim 29, further comprising: 

device polling means associated with 
the external control unit means, said device polling 
means being responsive to the drop polling means 
sensing the service request signal on a drop cable 
for applying a first control signal to that drop 
cable, the first control signal including data 
indicative of a subscriber device means address; 

address means associated with each 
subscriber device means for producing address signal 
information which uniquely identifies the subscriber 
device means on the drop cable to which the subscriber 
device means is connected; 

transmitter means associated with each 
subscriber device means for applying to its asso- 
ciated drop cable a second control signal indicative 
of data to be transmitted to the external control 
unit means; and 

means associated with each subscriber 
device means for receiving the first control signal, 
for comparing the received address signal data to 
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the associated address signal information, and for 
enabling said transmitter means associated with said 
subscriber device means to transmit the second 
control signal if the received address signal data 
bear a predetermined relationship to the associated 
address signal information. 

32. The cable television system of 
claim 31, wherein: 

a plurality of subscriber device 
means are connected to the same drop cable; and 

the device polling means includes 
means for applying to that drop cable in a pre- 
determined order a plurality of first control 
signals, each first control signal including address 
data indicative of a different one of the subscriber 
devices connected to that drop cable. 

33. The cable television system of 
claim 32, wherein at least one of the subscriber 
device means is a subscriber processing unit means 
for allowing the subscriber to apply to the drop 
cable and communicate to the external control unit 
means second control signals indicative of the 
portion of the television signal which that sub- 
scriber wishes to select. 

34. A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises via a cable 
network , comprising : 

head end means for transmitting a 
television signal to a plurality of remote loca- 
tions, each of which is adjacent but external to a 
respective subset of the subscriber premises; 

external control unit means connected 
to the cable network at each of the remote locations 
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for receiving the television signal said external 
control unit means including a slave cable terminal 
to which the television signal received from the 
cable network is applied; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means 
connected to each drop cable at the subscriber's 
premises for allowing the subscriber to apply to the 
drop cable a first control signal indicative of the 
portion of the television signal which that sub- 
scriber wishes to select; 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing that external control unit means to apply to 
each associated drop cable the portion of the tele- 
vision signal indicated by the first control signal 
received via that drop cable, the first means 
including common signal processing circuitry which 
at least partially processes the information repre- 
sented by the first control signals applied to all 
of the drop cables associated with that external 
control unit means; and 

slave external control unit means 
connected to the slave cable terminal of one of said 
external control unit means for supplying selected 
portions of the television signal to additional 
subscriber processing unit means associated with 
said slave external control unit means. 
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35. A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises via a cable 
network , comprising : 

head end means for transmitting a 
television signal to a plurality of remote loca- 
tions, each of which is adjacent but external to a 
respective subset of the subscriber premises; 

external control unit means at each 
of the remote locations for receiving the television 
signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means 
connected to each drop cable at the subscriber's 
premises for allowing the subscriber to apply to the 
drop cable a first control signal indicative of a 
first portion of the television signal which that 
subscriber wishes to select; 

slave subscriber processor unit means 
connected to the drop cable at at least one sub- 
scriber 1 s premises for allowing the subscriber to 
apply to the drop cable a second control signal 
indicative of a second portion of the television 
signal which that subscriber wishes to select; and 

means associated with each external 
control unit means for processing the first and 
second control signals applied to the drop cables 
associated with that external control unit means and 
for causing that external control unit means to apply 
to each associated drop cable in a first predeter- 
mined channel the portion of the television signal 
indicated by. the first control signals received via 
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that drop cable, and to apply to the drop cable asso- 
ciated with the slave subscriber processing unit 
means in a second predetermined channel the portion 
of the television signal indicated by the second 
control signal received via that drop cable, the 
first means including common signal processing 
circuitry which at least partially processes the 
information represented by the first and second 
control signals applied to all of the drop cables 
associated with that external control unit means. 

36. A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises, comprising: 
head end means for transmitting a 

television signal; 

a cable network having a plurality of 
cables connected in parallel, each cable conducting 
a different part of the television signal from the 
head end means to a plurality of remote locations, 
each of which is adjacent but external to a respec- 
tive subset of the subscriber premises; 

external control unit means at each 
of the remote locations connected to each of the 
plurality of cables for receiving the television 
signal from the cable network; 

a plurality of subscriber xmit means 
associated with each external control unit means, 
each subscriber unit means connected to a drop cable 
for providing a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means con- 
nected to each drop cable at the subscriber premises 
for allowing the subscriber to apply to the drop 
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cable a control signal indicative of the portion of 
the television signal which that subscriber wishes 
to select; 

cable selecting means associated with 
each subscriber unit means for selectively connecting 
each subscriber unit means to one of the plurality 
of cables of the cable network; 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing each subscriber unit means to apply to each 
associated drop cable the portion of the television 
signal indicated by the first control signal received 
via that drop cable, the processing means including 
common signal processing circuitry which at least 
partially processes the information represented by 
the first control signals applied to all of the drop 
cables associated with that external . control unit 
means ; and 

second means responsive to the first 
means for causing each cable selecting means to 
connect its associated subscriber unit means to the 
cable conducting the part of the television signal 
which includes the portion of the television signal 
indicated by the first control signal received via 
the associated drop cable. 

37. A cable television system for providing 
selected television signals to a plurality of remotely 
located subscriber premises via a cable network, the 
cable network including a frequency band for reverse 
communication to the head end, comprising: 

head end means for transmitting a 
television signal to a plurality of remote locations, 
each of which is adjacent but external to a respec- 
tive subset of the subscriber premises; 
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external control unit means at each 
of the remote locations for receiving the television 
signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means? 

subscriber processing unit means con- 
nected to each drop cable at the subscriber premises 
for allowing the subscriber to apply to the drop 
cable a first control signal including data indi- 
cative of the portion of the television signal which 
that subscriber wishes to select and subscriber data 
for transmission to the head end; 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing that external control unit means to apply to 
each associated drop cable the portion of the tele- 
vision signal indicated by the first control signal 
received via that drop cable, and to transmit to the 
head end signals including the subscriber data indi- 
cated by the first control signal, said first means 
including common signal processing circuitry which 
at least partially processes the information repre- 
sented by the first control signals applied to all 
of the drop cables associated with that external 
control unit means; 

second means connected to each drop 
cable at the subscriber premises for allowing the 
subscriber to apply to the drop cable a second 
control signal including data to be transmitted from 
the subscriber premises to the head end; and 
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third means associated with each 
external control unit means and connected to each 
drop cable and to the cable network for allowing the 
second control signal to pass through the external 
control unit means and directly to the head end in 
a frequency band comprising a portion of the total 
frequency band available on the cable network for 
reverse communication so that ingress onto the cable 
network from the drop cables of signals interfering 
with the transmitted subscriber data signals is 
minimized, 

38. The apparatus of claim 37, wherein 
said third means comprises a bandpass filter. 
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